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of myasthenia gravis to the thymus. There are 
fewer articles, however, describing myasthenia gravis 
with thymoma, and fewer still on its relation to 
malignant thymoma. In 1942 only 5 such cases had 
been collected. Castleman and Norris? stated that 
thymoma occurred in 10 to 15 per cent of cases of 
myasthenia gravis and that “if implantation con- 
notes malignancy, then the thymoma may be carci- 
nomatous in a very small percentage of cases (be- 
tween 5-10%).” Most authors agree with this figure 
of the association of thymoma with myasthenia 
gravis“; in 1951 an estimated 130 cases of thymoma 
had been reported. The frequency of thymic can- 
cer is low when thymoma is more strictly defined but 
appears high in reports that include other tumors 
such as lymphomas and teratomas.“ 

Thymoma is a slowly growing tumor composed of 
both epithelial and lymphocytic cells (found in the 
normal thymus), with or without Hassall’s corpus- 
cles. . 10.1 The ratio of the two cellular elements 
may vary greatly from one part of the tumor to an- 
other, and from one tumor to the next. Since, his- 
tologically, one cannot predict which tumor has the 
capacity to invade and implant, malignant change 
is difficult to define. Extension beyond its capsule 
pleural or pericardial implantation may repre- 


The case presented below was reported in part 
elsewhere.“ 


„From the departments of Medicine and Pathology, Massachusetts 


Hospital. 

opinions and assertions expressed in 28228 

„„ r the Department of 
Health. Education and Welfare or of the 


purposes of the presentation are 
long duration of thymoma before 
of myasthenia gravis, to review the clinical aspects 


Case Report 
C.F. (MGH. 409901), 2 Si-year-old housewife of Portu- 
, was admitted to the hospital 9 times between 
943 and 1954. 
e had in good health until 1 month before admis- 
28222 43. Wien Planie pain im the left 


of the 
— ‘lobe. a sharply defined 
mass in the left side of the chest anteriorly yn bg cies 
cardiac pulsations. This was interpreted as ei 

lated fluid or a 2 lesion attached to the —— um 
and extending to chest wall. Two thoracenteses yielded 


1 liter of clear, serous fluid. The h n was 12 gm. 
100 cc., and the white-cell count 9200. The blood 
inton test was tive, and an old-tuberculin was 


test 
dilution. Examination of 4 pairs of 
with chest fluid 2 gastric — 
acid-fast organisms. The pa sent to 
or 5 months 
hospital in A * After th rhe dail of bey ci 
in August, ter the delivery 
i left-sided 
tion 


positive in a 1: —— 
guinea pigs inoculat 


At thoracotomy an inoperable, - nodular ‘pale- 
yellow tumor was found at the base of th e heart. Biopsies 
showed dense fibrous tissue containing 3 a scattered 
phocytes. A definite diagnosis could be made. 


was uneventful, and the patient — 


making a histologic diagnosis and to record a case 
with extensive extrathoracic spread of thymoma. 
bad died of tuberculosis when the patient was 9. On ad- 
mission there were physical signs of a left-sided pleural 
effusion, and the temperature was 102.8°F. 
X-ray examination of the chest revealed, in addition 
sent a late state of thymomas, ir the patient survives 
long enough. However, if invasion and implantation 
have occurred, one aspect of the behavior of a malig- developed. Several thoracenteses were performed at another 
nant thymoma is demonstrated. It is in this sense ospital. On admission there were signs of a hydrothorax 
that the term is hom on the left, and the temperature was 102°F. i 
used ° A gastric aspirate inoculated into guinea pigs did not 
lead to a positive test for tuberculosis. A chest film revealed 
that the mass in the left anterior portion of the mediastinum 
features illustrate the variability of this tumor. The 
ecovery 
For the next 2 years she was seen in the clinic 
Senior assistant surgeon, Fuolc fiealth service, National F and had few * A soft, pea- sized right supraclavicu- 
resident, Department * lymph node she — | the hospital in 
$Laboratory officer, United States Naval Hospital, Chelsea, Mama- sust, 1948, for biopsy. The node contained white necrotic 
chusetts; formerly, clinical fellow, National Cancer Institute, Depart- tissue, consistent with tuberculosis. | 2 
ment of Pathology, Massachusetts General Hospital. She was admitted to the hospital for the 4th time in 


E 
: 


2 
4 


been asymptomatic. X-ray study in Novem 
fluid on the left and a slight increase in 
of the mediastinal mass. Chest aspiration in the 
t anterior int space yielded a small amount 
caseous material; this contained — cells, type 
Tuberculosis did not in 3 pairs of 
guinea pigs inoculated with pleural a gastric fluid. Radia- 
tion therapy was then initiated. A dose of 3600 r delivered 
to the left side of the chest and mediastinum was followed 
by a striking decrease in the size of the mass. 
The 5th —— 1 in late December, 1949, was for 
bilateral — 88 i She had had a 


sudde in t chest and x-ray evi- 
dense of pubmenaty 1 She felt well at the time of 
"During she well except for 2 brief 


at another hospital, in May, 19 
tubal ligation. 
the 6th time, because of a 1-month history of cough, fever 


and coryza. Ir. 
— * the stomach and spleen. Since peritoneoscopy 
rotomy was performed. A large, rubbery, smooth mass lay 
ia . i i is was i t tumor 
type unknown; oma was suggested A calcified 
lymph consistent with old tuber- 


to the left lower of the chest and 


March and May chest fms, which had changed itl 
in 2 years, resolution of small areas of density in 
the left-lower-lung fields. 


The possibility of thymoma was 
time in a differential diagnosis i 
in admitted to the hospital. She had a 2-week 


was his- 
cough, , fever and aching pain in the left 

—4 af the chest. The chest Sims were 

except for some haziness in the left-lung Felde She 


did well at home, caring for her children, until 6 


le bi i 
confirming the diagnosis of thyroiditis, and the symptoms 
subsided after 4 or 5 days. A barium-swallow examination 
demonstrated angulation of the esophagus, and the chest 
1 were int as showing radiation fibrosis of the 

t lung. 

Three months later she was admitted to the hospital for 
final time (October, — to January, 1954). 
throat had 3 subsided, but th 
to be washed down with I 
a 


dysphagia over 
the preceding mon 3 

Physical examination apprehensive but not 

ill woman. Facial edema was never observed. 

thyroid gland was mini but not tender; the 
trachea was displaced slightly to the left. The chest was 
dull to percussion over the left upper lobe, but resonant 
over the lower lobe. The heart was not enlarged, though 


the pulmonic 2d sound was grea 
pressure was equivalent to 32 cm. of saline solution 

as measured in both antecubital spaces at the cardiac level. 
The blood pres- 
. The pulse was 84, and the respirations 28. 
unchanged. Films of 
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was smears were in as con- 
taining malignant cells of squamous type. Two cervical 
biopsies were negative for tumor 

On admission all previous pa ical slides were 
„ gnant thymoma 


The patient was well and ambulatory until October 30, 
1953, when she suddenly began to have increasing pain, 
pleuritic in type, in the right anterior aspect of the chest, 
with intermittent dyspnea. On November 3, a test with 
igmine methyl sulfate was performed, 0.5 mg. boing 
injected intramuscularly, with some increase in strength of 
and relief from dyspnea 


eeply cyanotic and 
ive, with drooping of the right eyelid and stra- 
i is of thenia gravis was made, 


meth If. 0. ; 


Improvement was so well established that 
became apprehensive, com of shortness of 
breath and of pain in the left side of the face. Her condi- 
tion deteriorated rapidly, despite intravenous administration 
of prostigmine and antibiotics. A tracheotomy was per- 

, and she was placed in a respirator. She died sud- 
denly on January 20. 


e pericardium was densely * to the manubrium 
to 


i ite fibrous tissue containing 
streaks and irregular accumulations of yellow, softer tissue. 
This extended to surround, in part, the ascending aorta, the 
branches from the arch and the medial wall of the superior 
vena cava (Fig. 1). Tumor tissue also encom the 


major bronchi but did — 412 their lumens. The left 
and 


th 
On the left, 
tumor extended as high as the 2d tracheal ring and involved 
the insertion of the left scalenus muscles, carotid shea 
and Sibson’s fascia. In the midline the highest extent was 
to the level of the Ist tracheal ring, where the a 4 
sented as mixed, soft, yellow and fibrous tissue. 


right, tumor extended to the level of the 1. 7 a 
The right vagus nerve was embedded in fibrous tissue as 1 
anterior to the artery. The right phrenic nerve was 
in tumor tissue 

Ist rib. In several 


ust below the scalene tubercle of the 
tumor nodules were found in the 
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over 20 minutes | were - as an equivocal reac- 
tion. During the same evening the symptoms of weakness, 
dyspnea and pain became suddenly more marked. When 
examined 
| 

ingly im 
cyanotic and more alert. She continued to receive 0.5 mg. 
of prostigmine methyl sulfate every hour, intramuscularly. 
However, 45 minutes after each injection, she complained 
of dyspnea and diplopia and had a 7 of 
the right eyelid. Ergometric studies on November 5 showed 
a definite increase in grip after 10 mg. of Tensilon given 
intravenously. By November 22 she was ambulatory and 
taking ae by mouth every 2 hours, but never less 
than 315 mg. in any 24-hour period. Starting on Novem- 
ber 6, she was given a 3d course of x-ray therapy (2000 r) 
to the left side of the chest. A barium-swallow examination 
culosis. d course of x-ray therapy (3400 r) was delivered disclosed a collection of barium in the pyriform sinuses 
when she omitted prostigmine. An electrocardiogram re- 
vealed ST-segment and T-wave changes “consistent with 
pericardial or myocardial involvement.’ 
Ist 
were ely mortis 
At au ’ ormed 8 hours post mortem, the pupils 
episodes of wheezing, left-sided chest pain, moderate dyspnea 11 dilated Tre 

and occasional aching in the eyes. re was no obvious 7}, 

weakness, however. Because of a sore throat and dysphagia «> 

for 6 weeks she was readmitted to the hospital. ; along the first portion of the ascending aorta and insepa- 

A diffusely tender thyroid gland, enlarged to 3 times the rable from the parietal pericardium, was a cystic tumor 
mass. It measured 3 cm. in diameter, had thick fibrous 
walls and contained soft, yellow material. Confluent with 

ere had been hoarseness, dyspnea with the episodes of lumen of the superior vena cava. Propagated thrombus 
extended from the orifice of the left innominate vein to 

enter the right atrium. The left common carotid and sub- 

clavian arteries were slightly compressed by tumor. The left 

the chest showed no changes. ough pelvic examination oe 
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borum (Fig. 


the left kid doy ime 
The right 1 a 600 gm., and the left 100 gm. 
Over the right laterally and inferiorly, there 


were tumor implants, measuring u to 1 cm. in diameter. 
Most of these were firm and white, with yellow streaks. 


The major bronchi contained tenacious mucoid fluid. 
left lung was greatly contracted, gray, tough and leathery. 
There was no aeration, a the bronchi were dilated. Sev- 
eral intrapulmonary and carinal lymph 2 were par- 


2 ventricles were of 
normal thickness. adherent pericardi 
— from the epicardium, leaving a — 


"TS eaten cavity was free of ascites. The stomach, 
spleen and 
held hesions. 


. 


Ficure |. 


fibrous septums, with soft, gray- pink material 


(Fig. 3). The left lobe of the liver was tan and cut with 
some resistance. 

The kidneys were normal n fibro- 
ma in the medulla of the right kidney. e uterine cer- 


vix was roughened and nodular. The endometrium was 
smooth and glistening, with no focal thickening. Each fal- 
lopian tube had 3 black-silk sutures at 1-cm. intervals. Be- 
tween the sutures the tubes were cystically 
in, bone marrow 


dilated. 
remaining viscera were 


fibrous cords an occasional i i 

The tumor was composed of 2 cellular elements: a small 

lym 


There was very little 


—.— to lobulation of tumor on The left lung 
disclosed extensive fibrosis, with obliteration of 
architecture. A few 


Ficure 2. Further Extension of the Tumor. 
The shaded area represents tumor tissue. 


The 
staini . 1 often finely vacuolated. 
ed endothe 


subcutaneous tissue of the neck. The left pleura was thick- lung was edematous and congested. Sections of the right 
ened to 3 cm. at the apex and could not be stripped from the lower lobe revealed many subpleural tumor nodules, most 
thoracic wall. The left visceral and parietal pleurae were of which reached the pleura. A small aggregate of tumor 
densely interadherent and continuous with the pericardium. cells was found deep in a septum, and a similar focus be- 
Tumor extended posteriorly ere the diaphragm on the side a normal bronchiole away from the ums. Tumor 
cells, and 2 necrotic foci were surrounded by giant cells. 
An intrapulmonary lymph node had tuberculous changes, 
Scattered small, purple-yellow tumor nodules extended from 
the pleura into the parenchyma of the right middle and . , 
lower lobes, which were filled with i edema fluid. 
| 
e liver wei gm. A spherical tumor mass was SS 1 
found on the lateral aspect of an otherwise smooth right N § 
lobe. The capsule over the tumor mass was smooth and was ! 
not a 
Ad ~ 
ce 
/ 
6} 
74 
W 
— 
114 
8 with central caseation, peripheral fibrosis and surrounding 
lymphoid tissue with giant cells. 
— — N The left lobe of the liver showed moderately increased 
0 * Ber * rtal fibrous tissue, with some loss of lobular architecture. 
, E The right lobe was congested centrally, with compression 
ma © of the centrilobular hepatic cells. The tumor mass con- 
Naeh sisted of lobules of tumor cells surrounded by interlacing 
N 1 broad bands of fibrous tissue. At points of anastomosis of 
\ 
Pleural and Mediastinal Spread of the Tumor. 
derant, larger cell (Fig. 4). This larger cell had an ovoid, 
measured 10 cm. in diameter and was well circumscribed well delineated nus with scant chromatin. 
rous linear There 
between them cyto 
Large, 
some tumor aggregates. Focal necrosis, with cholesterol 
clefts in the débris, was common. No tumor cells were seen 
apart from the large mass. 
Comparison of the tumor tissue from the liver and right 
lung (Fig. 4 and 5) demonstrated no essential differences. 
Both were composed of identical cellular elements. Necrosis 
was more common in the pulmonary nodules, and there 
was little lobulation by fibrous septums. Sections of tumor 
normal. removed from the left retroperitone 
On microscopical examination, the heart was normal ex- and the neck were different, however 
cept for fibrous thickening of the epicardium. The right and nodules of tumor cells compressed 


the same 
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Ficure 3. Liver Mass (Cut Section). 


larger cell were seen. No normal thymic tissue was found. 
dilatation of 


showed only 


sinusoids, 
cells. In addition to the left 


bands of acellular collagenous tissue. The tumor cells had The remaining organs, including multiple sections of en- 
same cyt characteristics 
lung. No Hassall corpuscles and no condensations of the Comparison of the surgically removed tissues with, those 


This thirty-one-year-old woman had a demon- 
strable thymoma ten and a half years before death. 
It was biopsied seven and a half years before death 


Ficure 5. Lung Nodule (Hematol an and Eosin Stain 


and was inoperable. She was hospitalized twice for 
tuberculosis, a diagnosis made by node biopsy but 
never proved by repeated guinea-pig studies. Al- 
though there were four biopsies (thoracotomy in 
1946, tumor aspiration in 1949 and peritoneoscopy 
and laparotomy in 1949) the diagnosis of malignant 
thymoma was not established until review of micro- 
scopical sections in October, 1953, three months be- 
fore death. Radiation therapy was started in 1949, 
with decrease in size of the tumor; she had three 
courses before death. She experienced the abrupt on- 
in extremis when the diagnosis of myasthenia gravis 
was made in November, 1953. With prostigmine 
therapy, she was strikingly improved but died ten 
weeks after the onset of myasthenia. 


628 Dr 
N . . taken at thoracotomy resembled the tumor tissue found in 
oe the mediastinum, retroperitoneum and neck. The biopsy 
) ~ removed at laparotomy resembled tumor tissue in the right 
) * lung and liver. All specimens showed the typical 2 types 
of cells. 
Discussion 
* 4 at 
* 4 
with increased reticulum 
* jet 
. 
> 
- a } 412 * 
* * » Pad 
* 
Ficure 4. Section of the Liver Mass (Hematoxylin and 
Eosin Stain X 250). 
intrapulmonary node | carinal node contained a focus of 
tuberculosis. No lymph-node metastases were found. 
Sections of the pectoralis and external ocular muscles were 
normal. A few areas of lymphocytic infiltration were found 
in the psoas muscles. 
Serial blocks of the entire uterine cervix revealed focal 
squamous metaplasia of the mucous glands and severe, 
chronic cervicitis. The endometrium was not remarkable. 
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The diagnosis of myasthenia gravis was based on 
the signs and symptoms of ptosis, dysphagia, diplopia, 
generalized weakness and collection of barium in the 


test done before the crisis, in that only 0.5 mg. of 
neostigmine methyl sulfate was given intramuscularly, 
instead of 1.5 mg., leading to an equivocal test.“ 


Previous Cases of Malignant Thymoma 


The long duration of the tumor, which was known 
to be inoperable for seven and a half years, and the 


, In the 9 cases collected 


In 32 of the 44 cases data for age and sex are 
given: there were 19 males and 13 females, with an 


the superior vena cava (Case 17 in Table 1). 


patients had t pleuritic pain (Cases 19, 20, 
21, 33, 35 and 37), and 11 complained of dyspnea. 


since removal was possible in only 3 of 8 patients 
who had pain associated with signs of thymoma be- 
fore operation. It appears from these data that ab- 
sence of symptoms of pain and obstruction of the su- 
perior vena cava may not help distinguish invasive 
from noninvasive thymoma, but their presence points 
to a more t behavior. Although males are 
predominantly affected there is no striking sex dif- 


MORGAN AND DUDLEY 629 


ference for malignant thymoma. The average age 
of a patient with inoperable thymoma and myas- 
thenia gravis, like that of the patient with thymo- 
ma,** is greater than the average age of patients 
who have myasthenia without tumor. 


Association of Myasthenia Gravis with Malignant 
Thymoma 


It has been stated that the combination of myas- 
thenia gravis and thymic cancer is rare.“ % This 
view may be based on the inclusion of many varied 
types of tumor under the term thymoma. Of the 44 
cases gathered from the literature, the presence or 
absence of myasthenia gravis is mentioned in 37. 
and 7 were not. 


Duration of Malignant Thymoma 

The average duration of life after the diagnosis 
of tumor was suspected on x-ray study or made at 
surgery was two and a fourth years in 24 cases 
(Table 1). The case reported above appears to be 
of longest duration — ten and a half years, assuming 
that the malignant thymoma developed in 1943. 


Evidence for Tumor before Symptoms of Myasthenia 


Between the x-ray evidence for tumor and the 
onset of myasthenia gravis an interval of ten years 
elapsed in the case presented above. Other cases 
with radiologic evidence of tumor before myasthenia 
have been reported. Eaton et al.* describe a forty- 
year-old Negro whose chest film showed a medi- 
astinal mass consistent with an “abscess at the root 
of the lung.” Six months later, symptoms of myas- 
thenia began, and a malignant thymoma was found 
at autopsy twenty months later. Levine’s*® case of 
malignant thymoma revealed a prominent medi- 
astinal shadow on the left ten months before myas- 
thenic symptoms. Benign thymomas have been de- 
scribed with radiologic evidence of tumor one or two 
years! and two years“, before the onset of myas- 
thenia gravis. Conversely, Keynes“ mentions a case 
of myasthenia gravis of twelve years’ duration in 
which a demonstrable tumor developed nine years 
after the onset of symptoms. 


Recent Concepts of Therapy for Thymoma 

There is still controversy regarding the therapy 
of myasthenia gravis and benign thymoma. Eaton 
and Clagett,*’ Eaton et al.“ and Schwab and Le- 
land“ state that myasthenic symptoms are not im- 
proved with surgery, whereas Keynes“ reported im- 
provement in 12 out of 20 patients surgically treated 
after irradiation. Malignant thymoma may be found 
during operation for benign thymoma, allowing no 
definite surgery except biopsy. Seybold and his co- 
workers“ as well as Reid and Marcus“ recommend 


pyriform sinuses, all of which improved with prostig- 

mine injection. An error was made in the prostigmine —— 
22 

months before death make it of interest to compare 

this case with previously reported cases of malignant 

thymoma. A total of 44 cases described in the litera- 

ture appear to fit the pathological criteria of inva- 

siveness and cellular type.. 16-7 Thirty-seven of 

these cases are outlined in Table 1; 5 additional ones 

were briefly mentioned by Seybold et al.,“ and 2 

others by Harvey* from the Johns Hopkins Hospital. 

The thymic “carcinomas of granulomatous pattern” 

reported by Lowenhaupt and Brown were considered 

to differ clinically and pathologically from the case 

reported above and were not grouped with the tu- 

mors included in Table —̃—— 
by them the average age was younger, myasthenia 

gravis was not present, and tumor spread was more 

marked; histologically, epithelial cells in some areas 

were embryonal, eosinophils were present, and mul- 

tinucleated cells were prominent. Thymomas de- 

scribed in other case reports that did not show gross 

invasiveness are not grouped with the 44 cases. % 

Some reports do not appear to meet all the histologic 

criteria for thymoma. 

Sex, Age and Symptoms 

average age of forty-two years, the youngest being 

ten and the oldest seventy-one. Although pain in 

the anterior aspect of the chest, dyspnea and ob- 

struction of the superior vena cava are stressed as 

symptoms in an unselected series of malignant 

thymomas,“ only 1 patient had transient block of 

— Six 
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that every patient with an ineradicable tumor be respectively. after discharge. All these patients had 
given intensive radiation therapy. myasthenia gravis. Of the 4 known to be alive, the 
results after operation and survival was six, nineteen and fifty months, re- 


Seybold et al.“ gave 
Tant 1. Cases of Invasive Thymoma. 
Case No. Ace Sex —— Surcery & Dunxriox rrom X-Ray . yf A or 
— 
yr. 

18 71 M No No 0 Left-lung root 

2 40 F es No 0 Left upper lung; pericardium. 

37 33 M No No 0 Pleura; pericardium ; left upper lung. 

» 36 M Wes No 0 Left lung 

534 — — Ves No 0 Pleural implants 

63 — — Ves No Left pleura 

7 422 NM Yes No 0 Pleural nodules 

8™ — F Yes 2 died Pleura; lung; pericardium. 

baad 26 F No No Days Extension to right leaf of diaphragm 

10 10 M No No Days Extension to hyoid bone in neck poy 

118 7 F No Biopsy (survival for 1 yr. & 5 mo.) 1 yr. & 5 mo. Cervical Iymph node; thyroid gland; temg! 10 

12% 21 M Yes Extirpation (survival for 3 days) 3 days Pericardium ; adjacent structures. 

13 M Ves — Lung 

14" 0 M * survival for 6 yr. — Pleura; neck. 

15 — = Yes — Lung 

167" — — Ves — Pleural implant 

172.¢.28 33 F Yes Biopsy (survival for 1 yr. & 9 mo.) 4 yr. & 9 mo. Left lung; right-lung nodule. 

18? 45 M Yes No 7 yr. & 6 mo. Left lung 

19 40 FF Ves Extirpation (survival for 3 days) 2 yr. & 2 mo. Right lung; superior vena cava. 

20¢ INM * survival for 2 yr. & 3 yr. 

es 1 * yr Lung; pleural implants. 

2¹⁷ 3 M Ves Er for 10 mo. — pa- 2 — invading surrounding struc- 

22¢ 55 M Yes Biopsy (survival for 2 yr. & 8 mo. Innominate vein; superior vena cava. 

23¢ % M Yes a (survival for 1 yr. & Invasion into neck 

24 42 F Yes Extirpation (survival for 1 yr. & Lung 

4 mo.) 

25" 6 M Yes No Lung & diaphragm 

267" 53) OM Yes Extirpation (survival for 2 mo.) Right lung 

27" 6 M Yes No 1 yr. & 2 mo. Lung; nodules of diaphragm. 

288" 46 F Yes No 0 Left upper lung 

29 55 7 Yes “Operation” (survival for 1 day) 1 day Pleural implants 

308 19 F Yes Extirpation (survival for 1 day) 2 yr. & 2 mo. Pericardium ; pleural implants; diaphragm. 

318 4 Yes 4 mo. Left lung & pleura 

32% M ?Yes & 6 mo. 1 yr. & 6 mo. Pleura; lung nodules. 

7 F No Several months Pleural implants 

ee 2 F No No 0 Right lung; regional lymph nodes. 

35" 3 NM Ves No 3 yr. & 1 mo. Chest wall; pleura; diaphragm. 

3" N M es No 3 yr. & 6 mo. Right-lung base 

37 x 1 F Yes Biopsy (survival for 7 yr. & 6 mo.) 10 yr. & 6 mo. Lung; diaphragm; liver nodule. 
biopsy for 10 patients with ineradicable thymoma. spectively, the last case being the only one associated 


5 
— 
5 
8 


gr 
causes, seventeen, forty-one and fifty-one months, In 18 of the cases listed in Table 1 operation was 


——— | 
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performed, with immediate death in 5; prior x-ray 
therapy was known to have been given in only 1. 
Of the 13 survivors, who had only biopsies, 5 were 
irradiated before surgery. The average duration of 
life, if the patient survived operation, was two years 
and two months. 


Pathological Findings 


In seven years the thymoma in the case 

above had grown from a locally inoperable tumor 
to one that enveloped the vessels and nerves at the 
root of the heart. Subcutaneous nodules were found 
in the neck; the tumor invaded the quadratus lum- 
borum muscle through the diaphragm, and an iso- 
lated nodule was found in the liver. The tumor 
in each of these areas consisted of epithelial and 
small round cells and was typical of thymoma. Com- 
pared with other cases of invasive thymoma reported 
this case is unusual in the extent of spread of the 
tumor. In particular there was a nodule in the right 
lobe of the liver, unassociated with ligaments or con- 
tiguous tumor tissue. Lymphatic or hematogenous 
spread of thymoma has never been described in an 
accepted case of thymoma or malignant thymoma. 
Though hema spread is not seen in the nat- 
ural ontogeny of thymomas, surgical trauma at the 
time of laparotomy in 1951 may have caused tumor 
cells to be dislodged into the portal venous system. 
Implantation of tumor cells during surgery is a pos- 
sible explanation that is compatible with the known 
behavior of this tumor. However, the absence of 
seeding elsewhere in the peritoneal cavity and the 
subcapsular location of the liver nodule found three 
years after the latest operation suggest that this was 
not the mode of spread. Extension to subcutaneous 
tissue, such as that in the neck, has been described 
before.. Direct extension to the left retroperitoneal 
tissues and the quadratus muscle was unusual, but is 
consistent with the local invasive behavior of such 
tumors. 

In addition to the extent of spread this case is 
significant in illustrating the difficulty of histologic 
diagnosis in a tumor of differing cell types that is not 


before death. The possibility of invasive thymoma 
should be considered when a biopsy of tumor, con- 
taining two types of differentiated cells, is taken 
from the lungs, neck or upper abdominal cavity. 


SUMMARY 


A case of invasive thymoma in a thirty-one-year- 
old woman is presented. The tumor was present 
for ten and a half years and inoperable for seven and 
a half years. There was an abrupt onset of myas- 
thenia gravis ten years after the discovery of the 
tumor. 


Unusually extensive spread of the neoplasm, in- 
cluding an isolated single nodule in the liver, was 
found at autopsy. 

The clinical features of invasive thymoma are dis- 
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ficulties in diagnosis are exemplified. 
We are indebted to Dr. Benjamin Castleman for his in- 
— —„-¼. terest and guidance during the preparation of this paper. 
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RECTAL BIOPSY AS AN AID IN THE DIAGNOSIS OF 
HIRSCHSPRUNG’S DISEASE 


Orvar Swenson, M.D.,* Joun Hersert Fis nn, M. D., anp H. Epwarp MacManon, M. D. 
BOSTON 


"THE diagnosis of Hirschsprung’s disease is not al- 

ways easy. The patient presenting a typical 
history of chronic constipation, with physical signs 
of a distended abdomen and an empty rectal ampul- 
la, who has a widely dilated colon with a narrow 
distal segment on barium-enema examination consti- 
tutes no diagnostic problem. However, in cases in 
which part of the diagnostic criteria are absent or 
inconclusive, the problem of diagnosis is particularly 
difficult. Rectal biopsy is offered as an aid in the 
diagnosis of these cases. 

In the study of 169 patients with congenital 
megacolon several indications for rectal biopsy have 
occurred. One of the situations in which biopsy is 
particularly helpful is when a colostomy has pre- 
viously been performed. When the colon has been 
deactivated for six or twelve months by a colostomy 
the typical x-ray findings of a dilated colon, with a 
narrow distal segment, are no longer present. Rectal 
biopsy is a simple method of making a definite diag- 
nosis in such situations, as in the following case: 

. T.U., a male infant, was admitted to another 
hospital on the day of birth because of vomiting and pro 
gressive distention of the abdomen. Abdominal exploration 
revealed the intestine to be dilated proximal to the descend- 
ing colon. A transverse colostomy was made, after which 
the child did well. One year later barium-enema study of 
the colon showed the lumen to be uniformly narrow distal 
to the colostomy, making it impossible to rule out congenital 
megacolon by this method (Fig. 1). The patient was re- 
ferred to us with a question of ng’s disease. Rectal 
was performed, the histologic study revealed the 
sprung’s disease was discarded. Subsequently, at another 


was without incident. 


a year and a half since the colostomy was closed and has 
normal bowel function. 


Ficure 1}. 


X-Ray Film of the Descending Colon after 
Transverse Colostomy. 


and hypertrophied until the intestinal tract has been 
functioning for several months. In infants whose 
whole colon is aganglionic, symptoms of upper-large- 
bowel obstruction develop soon after birth. Yet 
barium-enema study reveals no obstruction of the 


632 THE NEW ENGLAND JOURNAL OF MEDICINE Oct. 13, 1955 
Harvey, A. M. Some limi observations on clinical course 45. * L. H., and Rives, J. D. Mediastinal 
7 1 ＋ 1 before and aller thymectomy. Bull. Neve York of — * concepts in diagnosis and management. 

cad. Med. 2. > 
Lowenhaupt, E., and Brown, R. Carcinoma of thymus of granu- 46. Morgan, H. J., and Riven, S. S. 
of thymic region: of case 
type: clinical and pathologic study. Cancer 4: 1194-1209, 0.544.501, 1999. 
Her, J. A., and Barrie, H. J. nr thymic tumor 
— Canad. M. A J. @:273, 1952. 
Crane, A. R., and Carrigan, P. I. i 8 intra 
monic J. Thoracic Surg. 23.686.808 953. 
Fershtand, J. B., and Shaw, R. R. Malignant tumor of th 
, myasthenia gravis developing after removal. Ann. Int. — 
50 1270-1279, 1958. R. Thymoma with report of five 
2 wit Cases. 

Hirschsprung's disease in the newborn is a diffi- 
cult diagnosis to establish, for the colon, particularly 
if a long segment is involved, does not become dilated 

Ospital, colostomy was closed. The postoperative course 
*Clinical professor of pediatric sur „ Tufts Uni ity School of 
surgeon-in-chief, Boston Floating Hospital for ‘Infants 
1 n. 
tinstructor in surgery, Tufts University School of Medicine; assistant 
surgeon, Boston Floating Hospital for Infants and Children. 
{Professor of pathology, Tufts University School of Medicine; pathol- 
ogist in chief, New England Medical Center. 
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lumen of the large intestine. In these situations a megacolon in spite of inconclusive x-ray findings. 
i i The following case demonstrates the value of biopsy 

date the cause of the obstruction. The following in this situation: 

Cass 3. R. T., a 2-year-old boy, was referred for treat- 


Casz 2. J. W., a 5-day-old admitted ment of severe constipation since birth. The interval be- 
— 5 1 1 tween stools varied from 7 days to 1 month. had 4 hos- 


Fiourgs 3. Barium-Enema Examination of a Child with 
Inconclusive X-Ray Findings of Hirac 's Disease. 


was noted. 
revealed dilatation 
i contained no 
Subsequently, the 
pathologist found a 
ganglionic defect to be the cause of the 

this case Hirschsprung’s disease was present in spite of 
x-ray findings. 


lionic segment was resected. 


Ficure 2. Barium-Enema Examination of a Newborn In- 
fant with Intestinal Obstruction from Hirschsprung’s Disease. 
The entire colon was aganglionic. 


Patients with a short lesion of Hirschsprung’s dis- 
ease are considered a third group in which the biopsy 
technic is particularly useful. In these cases the 
lesion is so low that the radiologist is not able to dem- 
onstrate a narrow segment extending through the 
rectosigmoid. A failure to find ganglion cells in the 
biopsy specimen will establish the diagnosis of 


vomitus. He had passed a meconium 
stool. On examination the abdomen was tympanitic, with — — 
high-pitched peristalsis. X-ray study of the colon by barium oe ow 
_ enema showed no cause for the obstruction in the colon or 1 
terminal ileum (Fig. 2). A laparotomy demonstrated no 
mechanical obstruction of the intestine. The small bowel 
was dilated down to the terminal ileum. [Ileostomy and 
right-sided colectomy gro eran A rectal biopsy was 
done, and no ganglion were found in the myenteric 
plexus. When the patient was 3% months old the remain- 
ing half of the colon was excised. At a 3d operation the 
ileostomy was resected, and the ileum was anastomosed to 
the rectum 2.5 cm. from the mucocutaneous in in the 
anus, with the use of the pull-through technic. The initial 
problem of frequent loose stools gradually subsided over the 
course of several weeks. At 2½ years of age he appeared 
to be developing satisfactorily, with good bowel function. 
4 — 
„„ 
„ pital admissions for disimpaction of the colon. On ical 
of 
aga 
rec 
In 
a 
A fourth indication for biopsy concerns patients 
with unusual symptoms of megacolon. Patients may 
have diarrhea, episodes of intestinal obstruction or 
other symptoms of colonic dysfunction instead of the 
usual picture of chronic constipation. A case to il- 
lustrate this problem is as follows: 
87 boy, * — — 
of persistent diarrhea of 5 months’ duration, 
32 and failure to 11 weight. Sev- 
a day were accompanied by crampy abdom- 
examination the 1.— appeared chronically 
in was dry; the n was distended. A 
of sigmoid colon was palpated in the left lower 
the abdomen. X-ray examination of the colon 
enema showed the bowel to be relatively wide 
in e and flaccid in eee (Fig. 4). The slightly 
narrowed distal segment the rectum was suggestive of 
Hirschsprung’s disease. The specimen removed at rectal bi- 
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contained no ganglion cells. Because of the persistent 
diarrhea and occasional episodes of vomi it was not pos- 
sible to get the patient into sufficiently nutritional sta- 


as Hirschspru 
seemed to be doing well. In this case with a history of 
diarrhea and inconclusive x-ray findings the biopsy technic 


Discussion 
The technic of rectal biopsy is as follows. Under 
general anesthesia the patient is placed on his side 


Ficure 4. Barium-Enema Study in a Child with a Low 
Lesion of Hirschsprung’s Disease. 


near the end of the table. The anus is gently dilated. 
A I- em. longitudinal incision is made through the 
mucosa on the side of the anal canal, beginning at 
the white line of Hilton, and extending up between 
the columns of Morgani. By means of blunt dis- 
section the mucosa is readily separated from the in- 
ternal sphincter and rectal wall. The internal 
sphincter is a white, firm muscle band and is a direct 
continuation of the smooth-muscle layers of the rec- 
tum. A segment of this muscle measuring 5 to 10 
mm. is excised for biopsy, extending from the internal 
sphincier into the rectum. Since the ganglion cells 
are between the circular and longitudinal layers 
both must be included in the biopsy. Bleeding is 
troublesome and is best controlled with fine chromic- 


catgut sutures placed along the cut edges of mucosa. 


The incision is left open to prevent 
specimen of smooth muscle excised for biopsy is 


Ficure 5. Photomicrograph, Showing the — . 
a Patient with a Normal Colon (Routine Hematoxylin and 
Eosin Stain). 


Note the large cell in a myenteric-plexus ganglion. 


fixed in formalin, and multiple sections are prepared. 
If, after careful study of these sections, no ganglion 


Fanz 6. Photomicrograph, Showing the Specimen from 
a Patient with Hirschsprung’ Disease. 


No large cells are present in the ganglion. 


cells are found the diagnosis of Hirschsprung’s dis- 
ease is established (Fig. 5 and 6). 
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In our experience with 40 cases in which this 
procedure has been performed there have been no 
postoperative complications except for 1 child, who 
bled from the incision and required additional sutures 
for hemostasis. To obtain control material, biopsy 
was performed on 10 cadavers with normal colons, 
and in these specimens ganglion cells were found. 
Diagnostic biopsy from 19 patients subsequently 
3 Hirschsprung’s disease by study of 

the resected rectum and contained no 
ganglion cells. In another 21 patients biopsy was 
Hirschsprung’ 


ive manage- 
ment of these patients confirmed the diagnosis of 
chronic constipation. 
Summary AND CONCLUSIONS 
The technic of rectal biopsy is described. This 
procedure is offered as an aid in the diagnosis of 


unusual cases suspected of being Hirschsprung’s dis- 
ease. A rectal biopsy has been found particularly 


JEJUNOGASTRIC INTUSSUSCEPTION —-CAUDELL AND LEE 


useful in patients with an inactive segment of colon 


may be too low to be visualized in x-ray study. 
Finally, patients with unusual symptoms of mega- 
colon, such as diarrhea, present a problem. 

One caution should be added. This technic is on- 


ACUTE AND CHRONIC JEJUNOGASTRIC INTUSSUSCEPTION* 
Wu Lian S. M. D., t anp C. Mans HALL. LEE, In., M. D. 
CINCINNATI, OHIO 


cones — intussus- 
ception are relatively infrequent, and those 
proved at operation or autopsy are even more un- 
usual, We have been able to find 98 articles on the 
subject, of which 21 are in the German literature, 
15 are in British journals, 26 are in American publi- 
cations, and 36 are from various countries including 
Russia, South America, France and Italy. Kopp’ 
collected 16 cases in 1925; Aleman! assembled 70 
cases in 1948; and in 1954 Palmer“ compiled a 
bibliography of 79 titles dealing with this subject. 
The 19 additional articles that we have found are 
both old and recent. No useful purpose would be 
served by recording this extensive bibliography again, 
but it may be noted that, except in collected series, 
we have found no author§ reporting more than 2 
cases, and most of the articles deal with only 1 case. 
The total of cases is certainly well over 
100. There seems to be little justification for adding 
2 cases (actually only 1 new one) to this collec- 
tion, but several considerations have prompted us 
to do so. 
he Department 
of of Collegeof Medicine: 
—7ꝙ＋—VH 


In the first place, as a matter of historical interest, 
it seems worth while to attempt to clarify existing 
confusion over the question of priority of description 
of je junogastric intussusception as a complication of 
gastroenterostomy or gastric resection. Secondly, 
1 of our cases presents a hitherto undescribed roent- 
genographic finding. And, thirdly, for reasons to be 
developed, we believe that the condition (at least 
in its chronic recurrent form) is actually fairly com- 
mon and is frequently unrecognized. 

Regarding the first point credit for the initial de- 
scription of jejunogastric intussusception has been 
i to Bozzi (1914) by some authors, to Delfino 
(1914) by at least one, and to Steber (1917) by a 
number of others. 


We have traced Bozzi’s* claim to a twelve- line 
annotation stating that “Prof. Bozzi gave a lecture 
about a rare complication following teros- 
tomy,” that he described “strangulation of the grafted 
loop by invagination of it into the anastomotic stoma” 
and that he “speculated about the mechanism of 
such strangulation.” As far as we can determine, 
neither the full text of this lecture nor any detailed 
description of the case was ever published. Neverthe- 
less, this untitled notation apparently constitutes the 
first printed reference to jejunogastric intussuscep- 
tion. Kopp states that E. A. Delfino reported a case 
in 1914, before “l’Académie de Médecine de Génes,” 
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beyond a colostomy. It is helpful in the newborn 
infant, in whom the entire colon may be aganglionic. 
Again, if the lesion is short, the narrow segment 
ly as good as the specimen obtained. An adequate 
biopsy of rectal wall should be removed. Multiple 
histologic sections should be carefully examined be- 
fore the diagnosis of Hirschsprung’s disease is con- 

pected. In these specimens ganglion cells were pres- _ firmed. 

We are indebted to Dr. Arnold Porter, of Providence, 
Rhode Island, for permission to report Case I. 
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but the report was not published until eight years 
later (1922). In 1917 Steber** presented a brief (less 
than one column in length) but quite complete ac- 
count of a case occurring in a twenty-one-year-old 
woman who was seven months pregnant. She had un- 
dergone a gastroenterostomy eighteen months pre- 
viously and had suffered recurrent symptoms through- 


Fioure 1. Schematic Drawings of the — Types of 
Jejunogastric Intussusception 

In A, B and C the antecedent operation was a gastroenter- 

ostomy in continuity. In A the afferent loop is involved; in 


B the efferent loop is affected; and in C both loops have 
intrudes into the The three types occur 
after partial gastric 2 which 


41 example o 
is shown in 

out her pregnancy, culminating in an acute episode 
to which she succumbed after three days. At autopsy 
a 30-cm. length of the efferent jejunal loop was found 
to have invaginated into the stomach and to have be- 


anatomy as a nosologic unit. It is interesting that 
Bozzi’s, Delfino’s and Steber’s reports were all made 
more than thirty years after the operation of 
jejunostomy had been introduced (Wölfler, 1881). 
It is plain that each of these three authors has 
some claim to priority. For those who have a pre- 
dilection for medical eponymics, the “Bozzi—Delfino— 
Steber syndrome” has a pleasantly alliterative quali- 


Medicine in 1928 was found 


in the New England Journal 
the Nic England of Medicine the year Steber's 
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ty, and should settle the priority question to every- 
one’s satisfaction. We believe. however, that the 
descriptive term “jejunogastric intussusception” has 
much more to recommend it. 

From the standpoint of pathological anatomy, 
three types of jejunogastric intussusception have been 

— namely, those involving the afferent 
loop, the efferent loop and a combination of both 
loops. In the series collected and analyzed by Ale- 
man? the efferent loop was affected in about three 
fourths of the cases, the afferent loop or both loops 
being involved with about equal frequency in the 
served either after simple gastroen in con- 
tinuity or after partial resection of the stomach with 
gastrojejunostomy (Fig. 1). 

Clinically, this ical accident occurs in two 
typical patterns, either as an acute and fulminating 
process or as a chronic and intermittently recur- 
rent one that is much less critical and much more 
difficult to recognize. Of 2 cases observed in this 
clinic each exemplifies one of these two manifestations 
of the disorder. One of them (Case 1) has previously 
been reported elsewhere,’ but a brief recapitulation 
is offered for comparison with Case 2, which is re- 
corded in more detail. 


Case Reports 


. J. H., a 49-year-old si woman, admitted 
ti General Hospital on June 19, 1951. In 1932, 
was 30 years old, a posterior gastroenterostomy 
ormed for “obstruction due to ulcers.” Five 
and severe epigastric 
122323 later bile ti 
dark brown. Wangensteen drainage was in- 


, roentgenologic study of the u 
not done at this time. 


asymptomatic 
nctioning gastroenterostomy stoma. 

she had frequent episodes of 
in M May, 1951, the episodes became 


a normally func 
During the ensuing 14 years 


ostomy was done. At follow-up examination 3 years later, 


Dr öou 
C\ 4 ©) 14 
AS 
c \) \ D 7 N » 
SAY 
pain in the ep 
so frequent th he Consulted a physician at leas umes 
come gangrenous. Steber’s report is apparently the during the month, in the course of which 2 x-ray examina- 
first published description of the disorder that in- 
cludes the clinical manifestations and pathological 
filling defect in the stomach. At the end of the examination 
there was spontaneous reduction of the 28 
These phenomena were again demonstrated at the 2d bar- 
ium contrast study, and a subsequent gastroscopic exam- 
ination demonstrated prolapse of the jejunal mucosa into 
the stomach, producing a mushroom appearance. 
At operation on July 9 a retrocolic, isoperistaltic gastro- 
jejunostomy was present, with a slight twist at the stoma. 
The proximal limb of the jejunum was intussuscepted for 
is he authorship a short distance into the stomach. The jejunum was divid- 
2% “from” or by. ed on both sides of the stoma, and an end-to-end anastomo- 
fit i sis was performed. About 60 per cent of the lower portion 
in the 
report 7 UA 
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the patient reported that she had occasional nausea and An tic gastrojejunostomy nt, posterior to 
epigastric ee agp but no severe pain. the The short afferent 2 was 221 and the 


This case is an example of chronic recurrent 
je junogastric intussusception. It illustrates the im- 
portance of repeated roentgenologic examination of 
the upper gastrointestinal tract whenever the diag- 
nosis of jejunogastric intussusception is suspected. If 
the examination is performed when the patient is 
asymptomatic it may be uninformative. On the oth- 


been performed during the patient’s original acute 
episode. 

Case 2. F.E., a 53-year-old man, was admitted to Cin- 
einnati Veterans Administration Hospital on October 5, 
1954. For 10 months he had noted intermittent pain in 
the left side of the chest, fever, sweating at night, a produc- 

tive cough and a weight loss of over 11 kg. 
tient was chronically ill, and there was evidence of 
tion in the left upper part of the chest. 
— study showed infiltration in the left upper lobe 
and in the superior segment of the left lower lobe. 
fast were demonstrated in the sputum. Through the 
bronchoscope a tumor was seen at the ostium of the left up- 


In 1930 the patient 
duodenal ulcer. 


had undergone a gastroenterostomy 
In 1934 and 1945 he was treated for 


e in the morning of November 5, 1954, j 
thoracotomy, he was a 


— epigastric pain. 
500 cc. of clear, green fluid. 


in about 14 hours the vomitus became light brown, changing 
to dark brown after 24 hours. A guaiac test of the vomitus 
for occult blood was stro: itive. Wangensteen suction 
of the gastric contents yie about 2.5 to 3.0 liters in a 
24-hour The had been normal on admis- 
sion, but on November 6 the white-cell count was 20,000, 


a plain of the abdomen a clearly 

soft-tissue mass in the stomach. A barium con- 

(rast st revealed a distended stomach, with barium pass- 
ing the distended duodenum and afferent loop to 
the site of the gastrojejunostomy. A relatively radiolucent 


mass was seen in the stomach. The valvulae conniventes 
were seen as spirals coursing across this mass. At this time 
the abdomen was not distended, but there was slight spasm 
and moderate tenderness throughout the epigastrium. The 
bowel sounds were 
With a preoperative diagnosis of jejunogastric intussus- 
22 operation was performed on November 8 through 
an upper paramedian incision. About 200 cc. of clear, 


fluid was present in the peritoneal cavity. 
The stomach was distended 


and contained a large, soft mass. 


small bowel inferior to the stoma was collapsed. Through 
a transverse gastrotomy, 6 cm. in length, a mass of jejunum 
was seen within the stomach. This portion of the jejunum 
was thick, — and e but was still viable. 
The transverse mesocolon was freed from the stomach. Af- 
ter the gastrotomy was 11 2 — ring of the 
junostomy it was possi to uce the intussuscep- 
The intussusception consisted solely of efferent loop, 
2 20 cm. in length. A search was made for an 
polyp in the duodenum, jejunum and stomach, 


— — Pisce Age found. Therefore, the — was 
.. rom stomach, normal continuity e gastro- 
tract was restored, silk sutures bei 


intestinal being used 
out, and the abdomen was closed. At follow-up examina- 


8 2. oes Film of the Area Just Superior to ‘the Gas- 
trojejunostomy (Case J). 


A — of small bowel invaginates into the lumen of the 
stomach, partially blocking the egress of the medium through 
the stoma. A characteristic mucosal pattern of jejunum 
within the filling defect of the stomach is seen. 


tion 4 months after operation the patient stated that he had 

This case is an example of acute irreducible jejuno- 
gastric intussusception, which constitutes an urgent 
surgical emergency. In common with the majority 
of the reported cases, the diagnosis of obstruction of 
the upper gastrointestinal tract was made, but its 
cause was not suspected until the barium contrast 
study of the upper gastrointestinal tract was done. 
Whenever a diagnosis of jejunogastric intussuscep- 
tion is made and vomiting persists, it should be as- 
sumed that the process is acute and irreducible. 
Prompt surgical intervention should then be under- 
taken before gangrene of the involved bowel occurs. 

Discussion 

The cause of retrograde jejunogastric intussuscep- 
tion is uncertain, and speculation is justified concern- 
ing why it occurs with such relative infrequency. 
Several authors refer to local spasm in the jeju- 
num, leading to reverse peristalsis and retrograde in- 
vagination. Drummond’ has suggested that irrita- 
tion by acid gastric secretions may be an initiating 
factor, but hyperacidity has not been shown to be con- 


er hand, if it is performed when the patient is having 
an exacerbation, the lesion is more likely to be 
demonstrated (Fig. 2). In this case the lesion might 
have been recognized sooner if roentgenologic ex- — 
amination of the upper gastrointestinal tract had 
| 
The presenting diagnoses, then, were tuberculosis of the 38 * ö 
left upper lobe and squamous - cell carcinoma of the bronchus - 
of the left upper lobe. After 3 weeks of antimicrobial ther- | ) 
apy with streptomycin and isoniazid, thoracotomy was 
planned. 
_ 
hemorrhage from the u 8 ntes b 
and again in 1951 a gastric ulcer was reported to have been 
seen in 2 barium studies of the gastrointestinal tract. On 
both occasions, after medical treatment with antacids, anti- 
ics and Meulengracht diet, he was told that his 
been no 
ust before 
sharp, in- 
ee hours later he vomited 
In a few hours he began 
having cramps every 3 or 4 minutes, in addition to a con- 
stant ache in the epigastrium. He vomited repeatedly, and 
On November 7, the 2d day after the onset of acute 


sistently present in patients with jejunogastric intus- 
susception. The size of the stoma may play a part, 
but the reported cases do not include enough data 
to support an opinion on this point. The length of 
the afferent loop seems to have no direct predispos- 
ing influence, nor does it make any difference wheth- 
er the jejunum is aligned in antiperistaltic or iso- 
peristaltic position. It may be noted, for example, 
that Bozzi’s original case occurred after a posterior, 
long-loop, antiperistaltic gastrojejunostomy, but there 
is no statement about which loop was involved. In 
1 of our cases (Case 1) the short afferent loop was 

invaginated, whereas in the other, the efferent loop 
was affected in the presence of a short proximal 
loop. As noted above, the latter situation is more 
common, in the ratio of 3:1. 

It is surprising that stomal ulcer has almost never 
been mentioned. Kopp’s patient had a a marginal 
ulcer that, on histologic examination, evi- 
present before operation. Steber’s patient had an 
acute hemorrhagic ulcer on the gastric side of the 
stoma that was apparently incident to strangulation 
and gangrene. Neither marginal ulcers nor polyps 
appear to be present with enough consistency to be 
incriminated as usual factors. It ap- 

pears then, that, like most of the more familiar ileo- 
fieal and ileocolic intussusceptions of childhood, defi 
nite predisposing and precipitating causes have not 
been recognized, and the reason for the infrequent 
occurrence of intussusception after gastroenterostomy 
remains unsolved. 

Once the process has been started, however, its 
dynamics are easily understood. The point of initial 
gastroenterostomy stoma. As talsis (afferent 
loop) or antiperistalsis (efferent loop) continues, 
more jejunum is pushed into the intussuscipiens, 
which is, ultimately, the stomach. In the recurrent 
type of intussusception the neck is probably loose, 
the circulation of the bowel is not com „and 
little if any edema develops in the wall of the bowel. 
The intussusception may change in size by varying 
the jejunal segment at either the neck or the apex 
of the intussusceptum. In chronic recurring cases 
spontaneous reduction is the rule. 

Acute Jejunogastric Intussusception 

In the acute type, as the intussusception increases, 
venous congestion leads to edema of the intussuscep- 
tum, the apex can no longer be extended, and the 

must then increase at its neck. When 
the neck of the intussusception coincides with the 
stoma of the gastrojejunostomy the intussusception 
becomes fixed. With increasing edema and constric- 
tion the circulation is impaired and gangrene of the 
involved segment of jejunum may ensue. 

The clinical picture is characterized by the sud- 
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den onset of moderate to severe colicky epigastric 
pain followed shortly by persistent vomiting. The 
vomitus is initially clear or contains food, and later 
becomes bile tinged. If the patient has had a Billroth 
II type of gastrectomy the vomitus contains no bile 
or pancreatic juice after complete obstruction of the 
stoma and a closed obstruction of the af- 
ferent loop is then present in addition to the intus- 
susception. When the circulation of the jejunum 
is compromised, the vomitus becomes dark brown or 
reddish brown. Blood loss is occasionally impres- 
sive, and an incorrect diagnosis of bleeding peptic 
ulcer may be made. With the onset of complete 
jejunogastric obstruction vomiting is severe, marked 
fluid and electrolyte deficiencies occur, and the con- 
dition of the patient deteriorates rapidly. 
Although local direct tenderness is a constant 
finding in acute cases, it is commonly less severe 
than is usual with ileocolic intussusception. This is 
presumably because the wall of the stomach is thick- 
er than that of the colon, and somatic pain incident 
to pressure on the engorged and hemorrhagic serosa 
of the intussusceptum is less easily elicited. Involun- 
tary spasm of the abdominal muscles is uncommon 
for essentially the same ive reason; yet a 
clinically palpable mass has been noted in only about 
a third of the cases of acute jejunogastric invagina- 
tion. If the possibility of this lesion were kept in 
mind, careful palpation should demonstrate an epi- 
gastric mass more often. Such a mass was not recog- 
nized in Case 2 until after the diagnosis had been 
made by roentgenologic examination. 


outlined, but the gastroenterostomy stoma is usually 
not seen. If the pylorus is present and patent the 
barium may demonstrate a dilated afferent loop that 
is obstructed at the gastroenterostomy stoma. When 
the afferent loop is not seen one of three ili 
ties should be considered: the pylorus or duodenum 
may be obstructed by a pre-existing cicatrix; the 
intragastric jejunum may fill and ob- 
struct the antrum; or a Billroth II resection has 
been done at the previous operation. 

As emphasized by Aleman’ the striated filling de- 
fect in the stomach is pathognomonic of jejunogas- 
tric intussusception. A round, oval or sausage-shaped 
defect is visible with its base at the site of the gastro- 
enterostomy stoma (Fig. 4). The size of the defect 
varies from a slight bulge at the site of the stoma to 
a large mass of jejunum that fills the entire stomach. 
Contrast medium collects between the valvulae con- 
niventes or transverse folds in the jejunum. There- 
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Plain x-ray films of the abdomen usually show 

nothing unusual. However, in Case 2, after about 

thirty-six hours of symptoms, a homogeneous density 

(Fig. 3) was seen in the stomach, a finding that 

has not previously been reported. Presumably the 

mass represented the edematous, thickened jejunum. 

In an upper gastrointestinal series the stomach is 
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fore, across the defect, there are parallel lines, fan- 
shaped curves, spirals or concentric circles. 


Chronic Recurrent Jejunogastric Intussusception 

In chronic intermittent cases the presenting clini- 
cal symptom is recurrent discomfort in the epigas- 
trium. The discomfort is frequently associated with 
ingestion of food, and usually subsides within an 
hour. The obstruction of the stoma is usually par- 
tial and temporary, and symptoms are minimal. On 
the other hand, if the obstruction is complete or if 
an incomplete obstruction persists long enough, vom- 
iting may supervene. By definition spontaneous re- 
duction occurs, and the symptoms subside in a few 
hours. Repeated episodes may be very distressing 
to the patient and confusing to the surgeon. The 
diagnosis of recurrent intussusception is easily missed 
because the patient is often asymptomatic at the 
time when the gastrointestinal contrast study is per- 
formed. Even if the patient has symptoms a small 


Ficure 3. Acute Jejunogastric Intussusception in Case 2. 

Plain film the abdomen thirty-six hours after onset of 

symptoms. The homogeneous density in the right upper 

quadrant represents edematous jejunum. The stoma of the 

gastrojejunostomy is seen immediately below * mass. The 
stomach is distended with air. 


intussusception will be missed unless only a small 
amount of barium, combined with manual com- 
pression, is used. Spontaneous reduction of small 
intussusceptions observed during fluoroscopic exami- 
nation has been described by Sibley and by Wisoff. 

It seems probable that a good many cases of 
chronic intermittent jejunogastric intussusception are 


JEJUNOGASTRIC INTUSSUSCEPTION — CAUDELL AND LEE 


never recognized. One may imagine that post- 
gastrectomy” symptoms, in some patients, may ac- 


tually be due to recurrent jejunogastric intussuscep- 
tion that, for the reasons we have summarized, is not 
Bettman 


demonstrated by barium contrast study. 


Ficure 4. Gastrointestinal Series (Case 2) Demonstrating 
the Distended Stomach and Afferent Loop. 


The mass within the stomach is jejunum. Transverse folds 
the jejunum are clearly visible on the 9 ee mass. 
he arrow indicates the approximate site of the gastro- 
jejunostomy. No barium passes the stoma. 


and Baldwin” state that the interval between origi- 
nal gastroenterostomy and the development of this 
complication ranges from six days to sixteen years. 
Most experienced gastric surgeons have encountered 
cases of malfunctioning stomas, with or without as- 
sociated gastrectomy, in which the cause of the 
faulty emptying is not apparent upon re-exploration 
and direct inspection. It is quite possible that a small 
chronic jejunogastric intussusception has actually 
been present in such circumstances and has been 
reduced by the initial traction on the structures 
when the abdomen is opened and adhesions are being 
divided. In cases of malfunctioning stoma, there- 
fore, the im of barium contrast study in 
the presence of active symptoms deserves special em- 


Surgical reduction can be effected in all cases, 
and Bettman and Baldwin“ suggest that reduction 
alone is adequate in most cases if the affected bowel 
is viable. Prevention of recurrence may well pre- 
sent an additional problem, however. When there 
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is no evidence of active ulcer or duodenal obstruc- 
tion restoration of normal continuity seems to be 
the simplest corrective procedure although recur- 
rence or reactivation of the original ulcer remains 
a possibility. In such circumstances an added vagot- 
omy would be unwise because of the well recog- 
nized likelihood of gastric atonia and difficult empty- 
ing. In acute cases in which the patient’s condition 
is precarious, and especially if gangrenous bowel 
must be resected, restoration of continuity without 


ulcer vagotomy and a newly constructed gastro- 
enterostomy seem preferable, if the condition of the 
patient will permit it, and a subtotal ic resec- 
tion, if one has not already been done, may be indi- 
cated. In short, when a jejunogastric intussusception 
has been reduced, the problem of recurrence of the 
mechanical accident is simply superimposed on the 
pre-existing ulcer problem, and all factors pertinent 
to the latter must be weighed before one decides on 
the most appropriate corrective procedure. Some 
comfort can be gained from the fact that jejunogas- 
tric intussusception is an infrequent complication of 
gastroenterostomy. Although the cause of the ac- 
cident is not known the statistical chance that a simi- 
lar complication will supervene on a newly con- 
structed stoma appears to be slight. There may be 
some value in side-to-side attachment of the af- 
ferent and efferent loops with nonpenetrating sutures 
over a distance of several centimeters, as suggested 
by Adams,“ but open enteroenterostomy (Braun's 
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anastomosis) seems to us to be inadvisable, or at 
least unnecessary. 
Summary AND CONCLUSIONS 


Two cases, each illustrating one of the clinical 
patterns of jejunogastric intussusception, are pre- 
sented. The pathological physiology, symptoms, signs 
and treatment of both types are reviewed. 

Whenever vomiting or epigastric pain occurs in 
a patient who has had a gastrojejunostomy, recent 
or old, with or without a subtotal gastrectomy, this 
mechanical disturbance should be considered, and 
appropriate studies should be instituted immediately. 
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RELAPSE OF PULMONARY TUBERCULOSIS AFTER FIVE YEARS OR 
MORE OF ARREST* 


Rocer S. M. D. 


DENVER, COLORADO 


[7 bas long been recognized that many years of ob- 

servation are needed for proper evaluation of a 
therapy for pulmonary tuberculosis. Information on 
the pattern of primary relapse over many years after 
the attainment of arrest has recently been accumu- 
lating. It appears that the vast majority (80 to 90 
per cent) of primary relapses occur within five 
years of attainment of arrest. Under what circum- 
stances does later relapse occur? Just how common 
is it? Is it usually a manifestation of endogenous 
reinfection, as is generally believed, or is exogenous 
reinfection an important consideration ? 


F the Trudeau Sanatorium, of Trudeau-Saranac 
T Institute, Tru- 


Medicine; attending Colorado General and Denver General 


This study was undertaken in an effort to throw © 
some light on these and related questions. 


Marais AND Mrruons 


Between 1948 and 1954 various retrospective 
studies of patients with pulmonary tuberculosis at 
Trudeau Sanatorium were made. All patients with 
active minimal disease admitted to the Sanatorium 
between 1927 and 1946.“ all patients with active, 
advanced disease admitted between 1930 and 1939,“ 
all patients with phrenic - nerve interruption admitted 
between 1926 and 1946,“ and all patients with arti- 
ficial pneumothorax initiated between 1930 and 
1939° were included. 

These cases, covering over 3600 patients, com- 
prised 115 patients originally classified as having 
primary relapse five years or more after attain- 
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ment of arrest with whom contact had been main- 
tained. (Eighteen were not included because con- 
tact had been lost — 6 because they died after the 


relapse. ) 

Between 1951 and 1954 a redoubled effort was 
made to obtain every available chest roentgenogram 
and all clinical data from physicians, hospitals, health 
departments and the patients themselves. Most of 
the patients had answered routine annual question- 
naires. All 115 answered special questionnaires sent 
out by me. 

Of the 115, 44 had minimal, 76 had moderately 
advanced, and 5 had far advanced disease at the 


REsuLTs 
The 115 relapses were reclassified as carefully as 
the available data permitted (Table 1). It is evident 


that at least 48 (Groups 1 and 2) of the 115 pa- 


In addition there was quite suggestive (but not 
confirmed by me) clinical evidence of chronic active 
disease in 28 patients (Group 3), 6 of whom re- 
ported being told by a physician that their disease 

shown “instability, ” “worsening” or the like 


Al the other 22 had no known roentgeno- 
bacteriologic evidence of active disease 
during the supposedly well interval, they did have 
chronic cough, expectoration, recurrent respiratory 
illnesses or chronic “ill health” during the period in 


In 8 additional cases review of roentgenograms 
and other clinical data revealed that the time elapsed 
from arrest to reactivation was actually less than 
five years (Group 4). 

There were therefore only 31 of the 115 patients 
who on very close inspection actually met all the 
requirements of this study (Group 5). The findings 
in these 31 patients at the beginning of treatment 
for the original illness were as follows: the age ranged 
from nineteen to thirty-seven, with a mean of twenty- 
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six years; 14 were females; 13 had cavity, and 17 
had positive sputum bacteriology at the outset. 
There were 14 with minimal, 17 with moderately 
advanced and none with far advanced disease. Five 
were treated with artificial pneumothorax, 1 with 
phrenic-nerve interruption, and 1 with thoracoplas- 
ty. Serial roentgenograms were available for re- 
view in 19. Roentgenograms taken at the time of 
relapse were available in all. 

The confirmed interval of good health between 
date of arrest and relapse ranged from five to four- 
. Ree 


fied As Having 
Five Years or 


ification of 115 Patients 


ore after Attainment 


i Classi- 
Tuberculosis 
Arrest. 


RECLASSIPICATION No. or 
Patients 


Group | — trom Ä˖„E 


Open cavity 1 


Positive sputum bacteriology 4 
Both 


% 
Positive sputum bacteriology 7 

Group 3 — chronic active disease suspected 28 


none seen by me 6 


— — illnesses) 22 
Grou? and 4 yr. 
Grup — confined geod health for 5 yr. or 


By serial roentgenograms seen by me 19 
of from 


By excellent health record but without 
— 5 


Total 115 


teen years. The new disease at the time of relapse 
was found at or very near a pre-existing focus in 24 
of the 31. There was no difference in the timing of 
reactivations distant from pre-existing foci in com- 
parison to reactivations near such foci. Of particu- 
lar interest was the fact that 8 of these patients 
were physicians, and 4 were nurses, 11 of whom re- 
sumed their former work with at least some proba- 
bility of occupational exposure to tuberculosis after 
arrest of the original lesions. 


Discussion 
If relapse of pulmonary tuberculosis is defined as 
the of active disease somewhere in the 
body after attainment of arrest, it has been shown 


641 

Relapse is defined as bacteriologic or radiologic ——————————————————————————————— 

evidence (or both) of ative tuberculosis somewhere mä[d — 

in the body occurring after achievement of arrest ial 

of disease. 12 

during part or all of the time between achievement 

of arrest and the finally recognized onset of relapse. 

Twelve of these (Group 1) had open cavities or 

positive sputum bacteriology or both at the time of 

itt, itiz 

noted during the “well” period. A good example of 

this type of case is shown in Figure 1. 

— 

question. In many cases no roentgenograms of the 

chest were taken during this symptomatic period, 

a phenomenon aptly referred to as the “ostrich com- 

plex.” 
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that relapse is most apt to occur in the first one to 
four years. It is evident that relapse can occur, how- 
ever, after as long as fourteen years of arrest. It is 
also evident that most such late relapses occur near 
pre-existing foci of disease, regardless of the interval 
between arrest and relapse. 

On the other hand close inspection of large num- 
bers of cases has yielded only a small number of 
cases of bona fide relapse after 5 or more years of 
arrest. Estimating that about 2500 of the 3600 cases 
were arrested and that relapse occurred after five 
years of arrest in 71 (excluding Groups 2 and 4), in 


* 


Ficure l. 


The film at the upper left shows the appearance on January 27, 1937, when the patient was — admitted for treat - 
ment; infiltration, with a 3-cm. cavity . the left upper lobe, is seen 


4 


The film in the upper middle shows the appearance on February 15 
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of the original lesion. At least 3 similar cases were 
recently observed in England.“ 

Certain hypotheses appear worthy of considera- 
tion. Reactivation at or near the site of a pre-exist- 
ing focus can no longer be regarded as conclusive 
proof of endogenous reinfection. Secondly, since 
there is some suggestion that Mycobacterium tuber- 
culosis tends to die out in closed necrotic foci with 
or without chemotherapy as time goes on, it is pos- 
sible that reinfection after five years or more of 
clinical, bacteriologic and roentgenographic control 
of disease will be exogenous rather than endogenous. 


Roentgenograms, Showing Increase of Disease during a Supposed Arrest. 


1938, when the patient was discharged; there is con- 


siderable improvement, with disappearance of the cavity. 
The film at the upper right, taken on September 15, 1939, +> slight spread, with a probable small cavity in the left 


The | 


‘ower middle film, 
The film at the lower right, taken on November 5, 1951, sh 


upper 
The — at the lower left, taken on June 4, 1941, shows new disease in the right second anterior 12 
taken on Se ember 25, 1946, shows a further increase in the disease on 


ows a 


al increase, with bilateral cavities; bes ae was diag- 
ndertaken. 


nosed for the first time, and treatment u 


addition to the 18 with whom contact was lost, or 
a total of 89, the rate of late relapse as defined was 
not more than 3 or 4 per cent and probably con- 
siderably lower. 

A pathologist frequently exposed occupationally 
to tuberculous tissue containing drug-resistant organ- 
isms recently had a reactivation of his pulmonary 
tuberculosis at the site of his pre-existing disease. 
for over five years and he had never taken strepto- 
mycin, para-aminosalicylic acid or isoniazid. Tu- 
bercle bacilli isolated from his sputum before any 
chemotherapy was begun for the relapse were slight- 
ly but uniformly resistant to both streptomycin and 
para-aminosalicylic acid and susceptible to isoniazid. 

Three other cases of streptomycin resistance dis- 
covered at the time of reactivation, after four to 
twenty-five years of inactivity, 2 of them also phy- 
sicians, have been brought to my attention.“ In 2 
of these the reactivation was also at or near the site 


288: 
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CONCLUSIONS 


Most relapses ostensibly occurring after five years 
or more of presumed good health are found on close 
scrutiny to have been preceded by 23 
roentgenographic or clinical evidence of smolder 
ing tuberculous activity. 


tgenographic 
and clinical control of disease is onary due to 
exogenous rather than endogenous reinfection. 
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SPECIAL ARTICLE 


MEDICOLEGAL INVESTIGATION OF SOME DEATHS OCCURRING DURING 
ANESTHESIA* 


F. E. Camps, M. D. 


LONDON, ENGLAND 


N England and Wales the coroner, who is ap- 

pointed by selection, is still responsible for the in- 
vestigation of all deaths occurring during anesthesia 
(that is, until the patient has completely recovered 
from the anesthetic) and deaths associated with sur- 
gical operative and therapeutic procedures. Jo illus- 
trate the manner in which these deaths are investi- 
gated (the procedure is legally different in Scotland) 
a short explanation of the position of the coroner 
may be of help. 


Position OF THE CORONER 


Until 1926 it was the duty of the coroner to hold 
inquests on all such cases, and this practice, in fact, 
continued until the late 1930’s; some coroners, in- 
deed, insisted on holding inquests on all patients who 
died after an operation or anesthetic, including post- 
operative pneumonia. The effect of this was a great 
deal of unpleasant, and frequently unfair, publicity, 
and there can be little doubt that this was due to the 
fact that in most cases, the coroner, although a se- 
lected and appointed official of high integrity, fre- 
quently had no medical qualifications and conse- 
quently very little medical knowledge. Furthermore, 
until recently, a large number of the autopsies per- 
formed at the coroner’s request were carried out by 
medical practitioners with no pathological experience. 
In 1926 the Coroners’ (Amendment) Act gave the 
coroner powers to enable him to dispense with an 
inquest if, as a result of a post-mortem examination, 
he was satisfied that death was from natural causes 
that is, from the condition for which the operation 
was performed — and not the result of miscarriage 
of the operation itself or the anesthetic. 

The situation has also been improved by the Cor- 
oners’ Rules (1953), which recommend that pathol- 
ogists perform the autopsies for the coroner and that 
any medical practitioner interested be notified of the 
“Based on talk, given in the Department of Anesthesia at the Mas- 


c London Hospital (University of Lon- 


time and place of the examination so that he may 
have the opportunity to attend if he so desires. 

The effect of these various changes has been most 
significant, for whereas in the past the anesthetist 
was usually on his “guard” against possible criticism 
or litigation and therefore not entirely co-operative 
with the pathologists, he now views the examination 
as an investigation of common interest to them both. 
It is also evident that the general standard of the 
anesthetists and the technic of anesthesia have been 
steadily improving during the last few years. This 
has to some extent been a mixed blessing because 
of the increasing combinations and permutations 
of the drugs used by the modern anesthetist, which 
may make it difficult on occasions to decide what find- 
ings at autopsy are due to what part of the anesthetic 
or operative procedure. So, too, the measures used for 
resuscitation may confuse the pathological picture. 

This elementary paper does not purport to cover 
all aspects of deaths during anesthesia but merely to 
draw a broad outline from the autopsies carried out in 
a large number of such cases over a period of twenty 
years. Some of these may not be applicable to the 
United States although presumably there is consid- 
erable variation of standards in different hospitals 
and districts there. 
Stirn Factors Likery ro Emparrass THE Parr 
Before the Anesthetic 

Occasionally, a nurse may forget to give the pre- 
anesthetic drug at the prescribed time and hastily in- 
ject it later, thereby producing a full effect at an un- 
expected time, causing both embarrassment to the 
patient and confusion of the anesthetist. At other 
times the reverse may happen if the previous oper- 
ation is prolonged and the preanesthetic administered 
before this has been made known. 


During the Operation 
It has not been unheard of for an assistant to lean 
on the patient during an operation without appreci- 
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ating the effect of such an act. So, too, the anes- 
thetic tubing has been found to be kinked or even 
obstructed. A recent example of this was seen in 
which the rubber tubing had perished and the loss 
of elasticity produced fixation after bending. An un- 
usual example of obstruction to an artificial airway 
was seen recently in association with a Rowbotham 
connection. During the anesthetic and shortly after 
the passage of the endotracheal tube, the patient 
became cyanotic. The endotracheal tube (McGill) 
was examined and found to be patent, but the lack of 
ventilation persisted and was eventually traced to a 
new metal connection, which was found to have been 
supplied by the manufacturers with an imperforate 
lumen. Death was due to anoxia. Another death 
was due to fracture of the endotracheal tube by 
kinking of perished rubber. 

Vomiting. Admittedly, this may be the result of 
anoxia from the condition from which the person 
is suffering, obstruction of the airway or inexperience 
of the anesthetist, but at the same time it postulates 
a stomach that is not empty. The of stom- 
ach contents may follow neglect on the part of the 
anesthetist or clinician, but it may also be due to a 
failure to appreciate that normal emptying may be 
delayed and the digestive processes inhibited by psy- 
chologic or physiologic factors. ‘Thus, when deaths 
have occurred during delivery or cesarean section 
from regurgitation of stomach contents although the 
patient has taken nothing by mouth for over eight 
hours, a large amount of partly digested and undi- 
gested food has been found at autopsy. Similarly, af- 
ter head injuries, it is common to find undigested food 
in an atonic stomach when death has taken place two 
or three days after the accident. 

No attempt is made here to discuss the question 
of anesthetic technic but merely to stress the fact 
that absence of a recent meal does not indicate an 
empty stomach, nor, for that matter, does the me- 
chanical evacuation of the stomach always mean 
that it is empty. At the same time it is only fair to 
say that in several cases in which an authentic his- 
tory of inhalation of vomit has been obtained for 
which proper treatment was given and the patient 
survived for twenty-four to forty-eight hours, au- 
topsy has failed to show any pathological evidence 
of the inhalation. 


After the Operation 


The return of the patient to the ward may involve 
a journey sometimes undertaken, in older hospitals, 
down a dark corridor or in a poorly lighted lift. The 
accompanying nurse or orderly may be inexperi- 
enced, and on occasions a patient who has left the 
operating theater properly oxygenated and with a 
good color has arrived in the ward in quite the re- 
verse condition, anoxic and cyanosed because of an 
obstructed airway in transit. 
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After Arrival in the Ward 


Although the dangers of complete obstruction of 
the airway are well understood by the nursing pro- 
fession, partial obstruction causing dangerous anoxia 
is not always generally appreciated. There is a story 
of an anesthetist who on entering a ward heard one 
of the recovering patients “snoring.” When he drew 
the attention of the ward sister to this fact he was 
informed that she always liked them like that because 
she knew then that they were alive. Similarly, it is not 
always realized that patients can become obstructed 
even with an airway in situ. On occasions, patients 
who have been maintained on oxygen after the opera- 
tion have died when the oxygen has been abruptly 
withdrawn, and sudden death has also followed sud- 
den change of posture. In 1 case death was undoubt- 
edly due to ruptured lung from overenergetic admin- 
istration of oxygen by a nurse without the use of a 
reducing valve. 

Postoperative inhalation of vomit. Sometimes, this 
is mistaken at autopsy for the cause rather than the 
effect. Anoxia will produce vomiting, and vomiting 
may also be an agonal manifestation of an anoxic 
death as is frequently seen in “sudden deaths” from 
coronary-artery disease. It is easy to take a super- 
ficial view and call the cause of death “inhalation” 
without trying to discover what produced it. 

In the assessment of all deaths associated with 
operative procedure or anesthesia, or both, the vul- 
nerability of the patient must be estimated. Ad- 
mittedly, the skilled anesthetist will, from his ex- 
perience, have made allowance for such risks, but 
those less experienced may not have done so and 
some organic lesions may not be easily identifiable 

i Such conditions as chronic bronchitis, 
pulmonary fibrosis, coronary-artery disease, with or 
without myocardial fibrosis, and valvular insufficien- 
cy may be determining factors in the event of undue 
stress or sudden anoxic insult. There seems too to 
be some evidence that loss of muscle tone may be a 
factor, and athletes out of condition, especially 
boxers and wrestlers, at times come to autopsy un- 
der circumstances in which one would have expected 
a fitter person to survive. In all unexpected deaths 
examined at autopsy a definite organic weakness 
has been found except in those due to some error 
of anesthetic administration. 


Less Common Causes or Deatu 
Anesthetic Explosions 


It is not proposed to discuss the technical cause 
of the explosions due to static electricity but merely 
to outline the post-mortem findings and cause of 
death in 2 cases. 

Explosion in the anesthetic room. A forty-seven- 
year-old woman was being anesthetized, after pre- 
medication, for a radical mastoidectomy. An ex- 
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plosion occurred after administration of a relaxant 


to the ether bottle was stated to have been closed at 
the time. As a result of the explosion all the bottles 
were broken, and the trolley was set on fire. The bag 
was burst, and the anesthetist’s arm burnt and cut. 


. Free blood was present in the 
peritoneal cavity, and soine bruising seen on the pos- 
terior aspect of the heart. There was undoubtedly an 
explosion in the bag itself but whether the blast went 


Pulmonary Embolism 


Whereas this catastrophe can in no way be at- 
tributed to the anesthetist it may, until revealed at 
autopsy, be thought to have been an anesthetic ac- 
cident, It has been commonly found in association 
with the second part of a two-stage prostatectomy. 
Sometimes, the origin of the embolus has been the 
pelvic veins, but more commonly it has detached 
from an iliac vein, spreading from a phlebothrom- 
bosis of the popliteal vein and calf. Other incidents 
have been seen during manipulation of a fractured 
neck of the femur (femoral thrombosis) and in pa- 


Although most commonly appearing clinically 
about twenty-four hours after the injury fat embo- 
lism may occur during manipulations of fixed joints 
(with fracture) or even from operative incisions in- 
to fat tissues as during breast amputations. In sud- 
den, unexpected deaths this complication should al- 
ways be remembered, and histologic examination car- 
ried out to exclude it. 


DEATH DURING ANESTHESIA — CAMPS 


Air Embolism 


This condition is rare but has been seen in as- 
sociation with thoracotomy and thyroidectomy. It 
may also occur when a blood transfusion is being 
administered with positive pressure. -mor- 
tem findings are characteristic if the 
composed. 


fall 


patient, with a proſound fall in blood pressure. 


Paraganglioma — Pheochromocytoma 

Three deaths attributable to this condition have 
been seen. The most dramatic of these was that of 
a ſorty- five- year- old man who was about to have a 
laparotomy for a mass in the left upper quadrant of 
the abdomen. Death occurred suddenly while ex- 
ternal palpation of the tumor was in progress before 
the abdomen was opened. At autopsy a tumor with 
some hemorrhage into its substance, measuring about 
10 cm. by 5 cm. was found unconnected with the 
left adrenal gland and situated on the left side of 
the aorta approximately 5 cm. above the gland. 
Pulmonary edema was not marked. 


Acute Epinephrine Poisoning 

Two cases definitely due to overdosage have been 
investigated. In 1 patient, a female exhibition danc- 
er, owing to an error in the prescription, 40 cc. of 
1:1000 solution of with novocain had 
been injected by local infiltration before excision of a 
redundant tag of skin from a plastic operation on the 
breast. She immediately complained of acute shortness 
of breath and a feeling of pressure on the chest and 
died within two minutes. At autopsy slight pul- 
monary edema was the only finding. The other 
case was that of a twenty-year-old boy with a pre- 
vious history of asthma who was having a Caldwell— 
Luc operation and died during local infiltration. 
The epinephrine in use was found to be 1:1000 solu- 
tion, and a large quantity (exact amount unknown) 
had been injected. 

Two cases of sudden cardiac arrest associated with 
injection of epinephrine during trichloroethylene 
anesthesia have been seen. In 1, the anesthetist was 
faced with the problem of a surgeon who desired to 
use diathermy after infiltration with epinephrine had 
been carried out. 


Death from Pentothal Sodium 


Deaths from this source are now rare, but there 
was a period after the war when several cases oc- 
curred among elderly people suffering from severe 
chronic bronchitis and hypertension. Usually, a 
short anesthetic was indicated for such procedures 
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a ore any inhalation anestheuc, other than 

nitrous oxide and oxygen, had been given. The valve ee 
There was abrasion and bruising of the patient’s lips 

and some bruising of the eyes, not obvious at the time 

but more — after death. The pulse rate n 

was increased, but the blood pressure appeared fair Transfusion with infected blood, usually with non- 
and the operation was therefore not only begun but Pathogenic bacteria, can cause severe collapse of the 
completed. She died about two hours late. At DDr 
autopsy there was bruising of the entire length of 

the esophagus and of the paraesophageal tissues, 

but no bruising or pressure effects were noted in 

the lungs. The stomach was ruptured into fine 

shreds, and there was hemorrhage into the gastro- 

took place in the stomach has been a matter for 

speculation. It seems probable that the relaxant 

dictated the course of the pressure. 

Explosion in the operating theater. In this case 

the operation (for cholecystectomy) had begun, and 

the patient had been intubated. After the explosion 

the patient was returned to bed but died two days 

later. There was very little external bruising to be 

seen but definite evidence of blast lungs with sec- 

ondary pneumonic consolidation. 

Fat Embolism 

— 
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as reduction of a Colles fracture, and the anesthetist, 
who had been accustomed to use the drug for similar 
operations on fit service personnel, followed the same 
routine. Death was rapid, and resuscitation com- 
pletely without success. Such deaths ceased with re- 
duction of the dose and administration of oxygen. 
On the other hand, in some cases the dosage was at 
fault, and in 1 fatal case, that of an elderly woman, 
small and of slight build, who weighed about 38 kg., 
death followed the administration of 1 gm. of the 
drug. She had been heavily premedicated with a 
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view to an eye operation with local anesthesia but 
became hysterical. 
ConcLusions 
Although it is appreciated that many of these ob- 
servations may appear elementary they are of some 
interest and may help elucidate some deaths that can- 
not be explained on more complex grounds. 


I am indebted to many anesthetists, without whose co- 
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— 
ical investigations and the incorporation of statis- 
tics in the curriculums of medical schools are devel- 
opments of recent years only. They are largely the 
results of changes that have occurred in the con- 
tent of the subject. Until the beginning of the present 
century the word statistics denoted the form of 
“political arithmetic” now known as vital statistics, 
and, with a few rare but often outstanding excep- 
tions, medicostatistical inquiries were limited to the 
study of such data. During the first half of the 
present century the theory underlying the manipula- 
tion of numerical data underwent rapid development. 
The technics evolved were at first extensively used by 
workers in the basic sciences, but only lately to any 
extent by clinicians. Vital statistics now concern the 
epidemiologist and the administrator predominantly, 
and the field of statistics, embracing the development 
of technics for the collection and manipulation of 
numerical data, impinges on practically every sub- 
ject in the medical curriculum. The terms biostatis- 
tics and biometrics are sometimes used to describe 
this new science of numbers applied to biology, 
although the original word statistics is still retained 
with its new implications. 

Another recent development within the content of 
statistics is an increasing concern with sound experi- 
mental design, which has occurred at the expense of 
the complicated methods of analysis in vogue twenty 
or thirty years ago. The previous emphasis on ana- 
lytical methods was inevitable since, in the atmos- 
phere of mutual suspicion existing between clinician 
and statistician at that time, statistical considerations 
were rarely aliowed to influence the collection of data, 
the desk-bound statistician being practically depend- 
ent for his medical material on official sources and the 
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published medical literature. With the incorporation 
of statistical concepts in medical research, the direc- 
tion of emphasis to design of studies and the collec- 
tion of good data was no less inevitable, since no 
amount of complicated analysis can compensate com- 
pletely for basic faults in the data. 


Desicn or Srupies 


Since some element of sampling, either purposeful 
or unintentional, is involved in practically all statis- 
tical studies this subject is discussed first. Considera- 
tion is then given to problems encountered in design 
of the three main varieties of statistical inquiry — the 
therapeutic trial, and prospective and retrospective 
investigations of etiologic relations. 


Sampling 


Observations made on individuals or groups of in- 
dividuals are of limited value per se. The justifica- 
tion for recording such observations lies in the 
assumption that their implications extend beyond the 
actual individual or group studied. To this extent, 
therefore, the material of any study may be regarded 
as a sample of a larger population to which it is 
hoped the results of the study will apply. In fact at 
least two samples are involved since the interpreta- 
tion of all observations depends on comparison with 
other i or simultaneous observations. Al- 
though it is desirable that the two (or more) com- 
pared samples be representative of a larger popula- 
tion it is even more important that they be similar in 
the modes of selection. 

Unintentional sampling. In many studies use is 
made of all available material — for instance, in the 
investigation of all patients cared for by a particular 
institution or physician. No deliberate sampling has 
been undertaken by the worker, but the material has 
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been selected from a population, and the 
careful consideration of the factors influential in 
selection is of great importance. Their possible in- 
fluence can only be assessed by examination of the 
nature of the problem under study. For example, in 


instance, it is usually possible to get comparable data 
for age, sex and color distribution of any common 
disease. Further aspects of this problem are discussed 
below in the section on testing of samples. 

Random sampling. Deliberate sampling is fre- 
quently employed to obtain representative informa- 
tion on a large number of individuals without exam- 
ination of each individual. A “random” sample is 
one that is intended to reflect the nature of the larger 
group, and may be defined as a sample selected in 
such a way that all members of the group to be 
sampled have equal chances of being included in the 
sample. The most satisfactory method of assembling 
such a sample is to number each member of the 
group to be sampled and to select individuals accord- 
ing to their assigned number. The numbers may be 
drawn either by selection of well mixed, numbered, 
but otherwise identical cards from a container or, 
much more conveniently and more accurately, by 
reference to a table of random numbers. These tables 
have been thoroughly checked for randomness and 
are extremely simple to use. They may be found in 
several works.“ 

The distinction between “random” and “haphaz- 
ard” selection and the dangers inherent in the latter 
have been discussed recently by Mainland.“ Exam- 
ples of bias resulting from haphazard selection of 
cases are extremely frequent. For instance, cards 


pulled haphazardly from a file may be selected in 
favor of the worn members, which 


which are thicker than 
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new cards. The worn cards may well refer to old or 
particularly interesting cases. Similarly, names se- 
lected from a list may be biased for or against long 
names (related to race) or names in red (as fre- 
quently happens in hospital registers in cases of 
death). In these examples the source of bias is clear, 
but this is not always so. Statistical bias is most 
dangerous when it is not obvious since some allow- 
ance can be made for recognized error. The word 
random should therefore be used solely in its strict 
sense and not for the description of haphazard selec- 
tion without intentional bias. 

Systematic sampling. If the group to be sampled 
is very large, it may not be practicable to assemble a 
truly random sample. It may however be possible 
to select every hundredth or two-hundredth case, 
according to the size of sample required. If the cases 
are numbered this will offer no difficulty. If the cases 
are not numbered and the labor involved in count- 
ing is too great, so that approximations have to be 
made, it is important that each selection be made 
before the record or case to be selected is seen. For 
instance, if selections are to be made from a register, 
the approximate place at which the hundredth case 
will appear is marked on the previous page before 
the page is turned, and the case lying on the next 
page opposite that mark is selected. 

A sample selected systematically is not a random 
sample, but for practical purposes it may be so 
treated there is no marked grouping in the 
sampled list. If the list to be sampled is grouped 
according to some important characteristic the sam- 
ple will have the features of a stratified sample, equal 
proportions being sampled from each subdivision’ (as 
discussed below). 

Stratified sampling. A random sample, being rep- 
resentative of the larger group from which it was 
taken, will be deficient in the subgroups that were not 
well represented in the larger group. With the re- 
duction in numbers resulting from sampling, there 
may not be sufficient numbers for separate analysis 
of these subgroups. For example, a random sample of 
births will have relatively few numbers of mothers 
in the age groups “under eighteen” and “thirty-five 
and over.” In certain studies particular interest cen- 
ters on these age groups. This difficulty may be over- 
come by stratification of the sample. The group to 
be sampled is divided according to the classification 
of interest, and random sampling is undertaken 
within each subdivision of the classification. In the 
example of the birth sample, a one-tenth sample 
could be taken between the ages of eighteen and 
thirty-four, and a one-quarter, more or less as re- 
quired, for ages under eighteen and thirty-five and 
over. It is obvious, but important to keep in mind, 
that such a sample in total will not be representative 
of the larger group in the variables for which stratifi- 
cation was applied or for any characteristics totally 
or remotely dependent on these variables. Illustra- 


fidence, accept the wider applicability of the observa- 
tions if the problem concerned a biochemical reaction 
of the cancer cell, since it is difficult, though not 
impossible, to conceive of factors that may have in- 
fluenced patients with cancers exhibiting this par- 
ticular biochemical reaction to choose to come to 
this hospital. On the other hand, the clientele of a 
hospital is ordinarily highly selected in terms of such 
variables as income, occupation, religion and geo- 
graphic location, to mention only a few, and the 
question of whether such variables, which identify 
important characteristics of the subject, are pertinent 
to the problem under study must be carefully ascer- 
tained. 

All grades of difficulty between the extremes of 
these examples are encountered, and it is sometimes 
impossible to detect bias resulting from unintentional 
sampling. Some assistance may be obtained from a 
comparison of the study series with other data, such 
as local vital statistics or other studies of the same 
problem, even if the comparison cannot be made for 
the particular variables under consideration. For 
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tions of stratified sampling are provided by the study 
of Fitts and Ravdin® of what physicians tell patients 
with cancer, in which the stratification was according 
to the specialty of the physician, and by the sample 

given by Lowe and Gibson“ of a large population of 
— ty birth weight ond Gunton of 
gestation. 

Occasionally, stratification is employed with equal 
proportions being sampled from each stratum. This 
is to obtain closer similarity between two samples 
than would result from simple random selection. 
Such samples require modification of the ordinary 
tests of significance, and they are used less frequently 
in this way than for the purpose described above. 

Matching. The method of “pairing” or “match- 
ing is illustrated by the studies of Hill and Knowel- 
den’ on the relation between inoculation and polio- 
myelitis and Siegel et al.“ on tonsillectomy and bulbar 
paralysis in the same disease. For each member of 
the treatment or observation group a “mate” having 
certain similar characteristics is selected from a larger 
comparable population. Two samples are thus ob- 
tained that are of equal size and similar in variables 
that might confuse the interpretation of the study. 
Without such matching allowance would have to be 
made for differences between patient and comparison 
groups in the analysis of results. Here, again, no 
freedom must be given to the worker in the selection 
of the comparison sample. He must select the next 
patient, or some person in a similarly defined posi- 
tion, and not merely any patient having the required 
characteristics. Cochran“ stresses the fact that the 
selection of the population from which the matched 
sample is drawn is more crucial than the selection of 
the sample from this population. 

There are endless variations on the theme of sam- 
pling too numerous to mention here. More compre- 
hensive accounts are available in the articles of 
Cochran’ and White“ and the books of Deming" and 
Yates. An article by Cornfield* deals specifically 
with the problem of sample size, and another by 
Hansen and Hurwitz““ will be of particular interest 
to workers in public health. 

Testing of Samples. A random, systematic or strati- 
fied sample, when assembled, may be tested by com- 

ison of its characteristics with any known char- 
acteristics of the larger group. These will not, of 
course, be the characteristics of major interest (other- 
wise, no sampling would have been necessary), but 
they will help detect obvious bias. A good example 
of such testing is the examination, by Record and 
McKeown," of their systematic sample of all births 
in a large city. 

Similarly, a matched sample can be tested by com- 
parison with the series against which it was matched. 
In the study of lung cancer carried out by Doll and 
Hill,’ in which cancer and noncancer groups were 
matched for age and sex, the significance of the 
finding of a dissimilarity in the percentage of smokers 
in the two groups was much enhanced by the demon- 
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stration that the two groups were markedly similar 
in many other respects about which information was 
obtained to test the validity of the sample, as much 
as for its possible relevance to the etiology of lung 
cancer. 

If obvious bias is detected in a sample it should be 
remembered that a biased sample is not improved or 
made less biased by an increase in its numbers. As 
pointed out by White“ it follows that when the results 
of studies are conflicting, it is not necessarily the 
study with the largest numbers that produces the 
most correct result. 

If the information to be obtained depends on some 
procedure subsequent to the selection of the sample 
(such as interviewing the members) it is important 
to compare the percentage of cases for which the 
information was ully obtained in any two 
samples compared. Significant differences between 
these percentages suggest bias either in the selection 
of the samples or in the effectiveness of the effort 
devoted to obtaining the information. Hansen and 
Hurwitz"* discuss the technical aspect of this problem. 

Finally, it should be noted that it is impossible to 
show that a sample is not biased, but the more 
variables that can be successfully tested for repre- 
sentativeness, the less likely is bias to be present in 
the variables that cannot be tested. The care with 
which the representativeness of a sample is established 
will depend, of course, on the relevance of possible 
bias to the problem under study. 


Trials of Therapeutic Procedures 


In the assessment of the value of a new therapeutic 
drug or procedure, more than in any other type of 
medical inquiry, the importance of comparison is 
evident. It is true that a new therapeutic agent occa- 
sionally has such dramatic effects as to make formal 
comparison superfluous, when comparison with past 
experience of this disease leaves no doubt of the 
efficacy of the new agent. However, these occasions 
are rare indeed in comparison to the large number 
of occasions on which one must compare two pro- 
cedures neither of which is known to have startling 
advantages over the other. 

It is clear that, if two or more treatments are to be 
compared, two or more groups of patients alike in all 
respects other than their treatment are required. 
Such similar groups can only be obtained by random 
(again, not haphazard) assignment to different treat- 
ment groups. If the needs of individual patients do 
not justify their receiving a particular treatment they 
should be excluded from the study before, not after, 
assignment to their treatment group. In this way one 
avoids the danger of interpreting the criteria for 
exclusion in terms of the treatment that the patient 
is to receive. Strong indications for altering the treat- 
ment schedule may arise after the patient has been 
AA Patients for whom 
this is necessary will undoubtedly be highly selected 
and will probably show a high mortality. If treat- 
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ment groups differ in the numbers of such exclu- 
sions or in the reasons for exclusion the difficulty is 
not easily overcome. These patients cannot fairly be 
included in the results of their original treatment 
group, nor can they be excluded and conveniently 
forgotten since they are likely to have constituted 
the more serious cases assigned to their group. The 
results of their treatment must be examined sepa- 
rately, and, after consideration of their numbers, the 
difference between the groups after exclusion of these 
patients and other relevant factors, a decision made 
whether the exclusions have appreciably influenced 
the results observed in the residual patients. 

If the patients entering the study varied greatly in 
some important characteristic — age, for example — 
even closer similarity between test and comparison 
groups than that obtained by random assignment can 
be effected by stratification and random assignment 
within each subdivision. The method, which is essen- 
tially the same as that of stratified sampling, is illus- 
trated in a recent study of cortisone in rheumatoid 
arthritis.“ 

Regarding the equalization of therapeutic measures 
that are incidental to those under test, the ideal situa- 
tion is that in which at least the patient, if not also 
his attendants, is unaware of the treatment groups 

to which he has been assigned. If a drug is being 
tested it is usually possible to achieve this ideal, as 
exemplified by studies of gamma globulin in pre- 
vention of poliomyelitis,’* streptomycin and other 
drugs in pulmonary tuberculosis, o 2% antihistaminics 
in the common cold and various remedies for sea 
sickness.** However, the attainment of the ideal may 
not be justifiable when the treatment involves dis- 
comfort to the recipient, as in multiple injections, 
and it is impossible with surgical procedures unless 
two procedures are being compared. It is fortunate 
that the ideal is not always necessary, but increasing 
awareness of the role of psychosomatic factors sug- 
gests the necessity of approaching the ideal as closely 
as possible within the set limitations. Wolf“ gives 
interesting examples of the effect of suggestion and 
conditioning on the action of chemical agents. 

Once the similarity of the various test groups in 
their constitution at entrance to the study and in 
their incidental treatments has been assured, the need 
to effect equality in the measurement of response to 
treatment remains. The importance of “blind” assess- 
ment wherever possible, and of independent opin- 
ions on characteristics whose measurement is at all 
equivocal, as well as other aspects of this important 
stage, have been recently discussed by Bradford Hill** 
in this journal. This article gives a comprehensive 
account of the methodology of the conventional ther- 
apeutic trial, as well as pertinent comments on its 
ethics. 


A defect in studies based on the type of design 
described above is that they reveal little of the fac- 
tors that determine to treatment. A 
fectly designed therapeutic trial may show that the 
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recovery rate in a certain disease is 60 per cent on 
treatment A, compared with 30 per cent on 
ment B. It does not follow that the 30 per cent of 
patients who recovered on treatment B 

have recovered on treatment A. be a 
particular type of patient who responds better to B 
than to A. To identify this i 


comparison group in a therapeutic trial, great caution 


have been clearly established if the authors had not 
taken the precaution of inoculating a comparison 
group with an inert material. The latter group re- 
ported a similar fall in incidence, from 5.4 to 1.7 
per person. 


Prospective Studies 


Current concepts of cause and effect are based on 
past observations that certain events are associated 
in time. There is no certainty that these associations 
will continue in the future, but the more frequently 
particular associations occurred in the past and the 
longer the period over which they have been noted, 
the greater the confidence in the prediction that they 
may be anticipated in the future. Statistically, one 
may obtain knowledge of cause-and-effect associa- 
tions either by defining or modifying the first event — 
the cause — and estimating the incidence of the sec- 


estimating 
ond — the effect — or, alternatively, by starting from 
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numbers of cases are required in the conventional 
trial design. Such numbers are seldom collected 
since, once it has been established that chances of 
recovery are on the average twice as good on A as 
on B, treatment B is naturally discarded. For chronic 
diseases of low mortality, in which each patient has 
several episodes of “recovery” or “no recovery,” an 
alternative design specifically adapted to the identifi- 
cation of these factors has been described and de- 
veloped by Hogben and Sim? under the name of 
the self-controlled trial. The method consists of the 
administration to each patient of all the treatments 
to be tested in forms indistinguishable to the patient 
for identical periods that follow one another in a 
randomly assigned order. The limitations and diffi- 
culties of this type of design, as well as its advan- 
tages, are discussed by Hogben and Sim,“ and a 
good example of its use is the study of desoxycortone 
and ascorbic acid therapy for rheumatoid arthritis by 
Quin, Mason and Knowelden.** 

If for some reason it is not possible to form a 
is required in the comparison of the results of one 
treatment with those of a different treatment in 
another hospital or in the same hospital over a dif- 
ferent period. An example, which will bear repetition, 
of the dangers of this form of comparison is pro- 
vided by a study of an orally administered vaccine 
against the common cold. The test group reported 
an average incidence of 5.6 colds per person per year 
during the year before the study, compared with 1.8 
per person during the year in which the vaccines 


a number of different “effects” and inquiring back 
concerning the relative frequency of the “causes” 
that preceded them. The first type of study may be 
called prospective, and the second retrospective. 
Therapeutic trials are, of course. examples of the 
prospective method, but the name is usually restricted 
to studies of problems in which the interval between 
the cause and the suspected effect is longer than that 
in the usual therapeutic trial. 

The prospective method of study is most useful 
in the following situations: 

When the effect to be examined is common. 
This is necessary to ensure that it will appear in 
sufficient numbers in the population selected for 
study. Best of all is a characteristic borne by all 
members of the population and for which differ- 
ences in degree are to be studied, — for example, 
height, weight and other anthropometric measure- 
ments. 


When data regarding either the effect or the 
cause are not available either in routine records 
or in the patients’ memories. Retrospective study 
is then impossible. 

When the anticipated interval between cause 
and effect is relatively short. This requirement is 
necessary not only to maintain the morale of the 
researcher but also because of the high rate of 
loss in attempts to follow any fixed population 
over a considerable period. 

When there is provisional evidence of the ex- 
istence of the relation to be examined, but ad- 
ditional data are required for confirmation of the 
association and knowledge of its extent and sub- 
sidiary factors. The use of the prospective study 
for consolidation of knowledge is well illustrated 
by the studies of Doll and Hill** on smoking and 
cancer of the lung in physicians and of Ingalls 
and Purshottam** on maternal rubella and fetal 
malformation. The associations studied by both 
these groups of workers had been well established 
in many retrospective studies, but, by the use of 
the prospective method, the authors were able to 
give much more reliable estimates of the incidence 
of the effects studied in relation to the preceding 
causes. On the other hand prospective studies are 
almost invariably expensive of time and money, 
and are therefore usually unsuitable for testing 
“hunches.” 


Prospective studies may be observational or ex- 
perimental. If some experimental element, such as 


dietary supplements or psychiatric or social counsel- 
ling, is involved the study becomes a prolonged 
therapeutic trial and must satisfy the same criteria 
of randomization of the test groups, similarity of 
incidental treatments, and similarity of procedures 
for counting results. In many studies, however, it is 
impossible to introduce an experimental element — 
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for instance, when the results of exposure to chemi- 
cal toxins are to be tested. In such studies one can 
only take over the grouping into exposed and non- 
exposed assembled by nature. Such grouping will 
not be random, and the difficulties discussed under 
unintentional sampling become manifest. 


Retrospective Studies 

The retrospective study — starting with patients 
exhibiting a certain “effect” and inquiring back for 
the preceding “causes” — is by far the commonest 
type of statistical study encountered in the medical 
literature. This fact may be attributed to the rela- 
tive economy and short gestation periods of retro- 
spective inquiries. It is understandable that the wide- 
spread use of this method has been accompanied 
by some misuse and the drawing of conclusions that 
were not justified by the evidence collected. As a 
consequence the retrospective study has of late fall- 
en into some disrepute with the more perfectionist 
members of the statistical hierarchy. However, good 
wine is not criticized because a few get drunk on 
it. Hill““ gives many examples of the profitable use 
of the method. Retrospective inquiries are most use- 
ful for work in undeveloped fields in which a con- 
siderable number of ideas must be tested as quickly 
and economically as possible. Except in prospective 
experimental studies in which randomization of test 
groups has been possible, the difficulties of interpre- 
tation of noted associations are no more or no less 
for retrospective than for prospective data. These 
difficulties, which have been described by Dorn, 
are discussed below. For the moment it is sufficient 
to mention some of the problems in design of such 
studies. 

Retrospective studies in which the patient series 
is drawn from a defined political or geographic unit 
have two considerable advantages over those in 
which the material is derived from a single hospital 
or institution. In the first place the series will be 
less selected and therefore less biased. The second 
advantage is perhaps the more important and con- 
cerns once again the paramount importance of com- 
parison. The observation that 50 per cent of the 
patients with infantile pyloric stenosis at a certain 
hospital were first born tells nothing about the etio- 
logic relation between pyloric stenosis and primogeni- 
ture unless one also knows the percentage of first 
born among children from the same population in 
whom pyloric stenosis did not develop. If the pa- 
tient series is drawn from all medical-care facilities 
within a political unit the assembling of a compari- 
son series without the disease or defect in question 
is greatly facilitated. In the first place, much ma- 
terial on small political units is collected and tabu- 
lated by the Bureau of the Census, local health de- 
partments and others; such material can be compared 
directly with the patient group. Secondly, if the 
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necessary information is not already available, it is 
a relatively simple matter to obtain, by random sam- 
pling from death or birth certificates for the area, 
a good deal of additional information. Similarly, 
as suggested by Lilienfeld.“ the populations of medi- 
cal-care schemes such as the Health Insurance Plan 
of Greater New York are well suited for retrospec- 
tive studies. A great deal is known about the popu- 
lations of such plans, and, in addition, records are 
usually available that would enable a random sample 
of the population to be drawn for comparative pur- 


poses. 

On the other hand it is practically impossible to 
define for any individual hospital the population 
from which its patients are drawn—except in the rare 
cases in which this is the only hospital in the dis- 
trict. Here, one may mention a meaningless cal- 
culation that is reported occasionally in retrospective 
studies — the incidence of a disease expressed as a 
ratio of the admissions for this disease to the total 
admissions at the same hospital. This figure does 
not, of course, express even the incidence of the 
disease among sick people in the area, much less 
its true incidence, since the rate of admission to any 
hospital will depend on the strength of the service 
dealing with this particular disorder, to mention 
only one obvious factor. 

In situations in which the series has necessarily 
been limited to one hospital and an external com- 
parison group is required, the following methods of 
selecting such a group have been found serviceable: 


The selection from the same hospitals of pa- 
tients with a variety of disorders other than that 
under study. This method has been used in sev- 
eral studies of lung cancer.“ e The compari- 
son patients are preferably matched with the study 
patients for relevant variables, such as age, color 
and sex, as in the study first quoted. The difficul- 
ty here is that the comparison is not with persons 
without the disease in question but with those sick 
from other causes. One can never be sure that 
the suspected “cause” does not also influence the 
incidence of illness in general. For instance, do 
patients with lung cancer smoke more than the 
healthy population, or do patients with diseases 
other than lung cancer smoke less? 

A specified relative of cach patient may be as- 
signed to the comparison series. If the ratio of 
males to females in the disease studied is approx- 
imately 1 : 1 the spouse of the patient may be used. 
If, however, there is a marked sex differential in 
the disease studied this will lead to an unsatis- 
factory sex difference between patient and com- 
parison groups. Some other relative—for example, 
a sibling or the spouse’s sibling —- may then be 

The _— has been applied predominant- 
genetic studies. 


used. 
ly in 
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In certain studies in which internal comparisons 
can be made it is not necessary to select an external 
comparison group. Maternity-hospital records, for 
example, offer good opportunities for comparison of 
births with certain characteristics with all births or 
a sample of all births in the same hospital. This 
situation is satisfactory provided the characteristics 
under study do not influence the likelihood that the 
birth will occur in the hospital. The method would, 
for instance, be suitable for a study of fetal harelip 
but less so for placenta praevia. It does not matter 
that the clientele of the hospital is selected provided 
pared groups equally. 

Since in retrospective studies one must rely either 
on the patients’ memories or on data recorded with- 
out the specific end of the study in view, the estimate 
of the frequency of occurrence of past events can 
only be an approximation. This is one of the limita- 
tions of the method. It is important, therefore, that 
the degree of approximation be equal for all the 
groups compared. It is clearly useless to compare 
information obtained at interviews in one series with 
that obtained from routine records in another. Here, 
again, is a situation in which, if it is at all feasible, 
the worker obtaining information should be unaware 
whether he is dealing with an affected or an un- 
affected person. 


(To be concluded) 
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MEDICAL INTELLIGENCE 


ANAPHYLACTIC REACTION 
FOLLOWING THE ORAL 
ADMINISTRATION OF PENICILLIN* 


Leonarp P. LANG, M.D.,¢ AND 
Henry CLAOETT, Ja., M. 


WILMINGTON, DELAWARE 


HE administration of penicillin may be followed 

by anaphylactic reactions. Severe reactions are 
not unusual after topical and parenteral administra- 
tion but are rare after oral administration. 

Welch and his co-workers’ surveyed antibiotic reac- 
tions in 95 — hospitals (51,000 bed capacity). 
They found 1 fatal reaction after the oral ingestion 
of 1 tablet of dibenzylethyl dipenicillin 
(Bicillin). They were aware of 1 other anaphylactic 
reaction to penicillin by mouth. 

Eisenstadter and Hussar* reported the case of a 
twenty-two-year-old woman who manifested abdomi- 
nal cramps, itching, pain in the hands, cold sweat 
and urinary incontinence ten minutes after the inges- 
tion of 1 tablet of penicillin (300,000 units). She re- 
covered in thirty-five minutes. 

Blanton and Blanton,’ in 1953, described a violent 
anaphylactic reaction that occurred several minutes 
after the patient had ingested 4 Biosulfa tablets (con- 
taining crystalline penicillin G, sulfadiazine, sulfa- 
merazine and sulfamethazine). It was impossible to 
determine with certainty the offending agent, for 
either the penicillin or the sulfonamides may have 
been responsible. 


*From the Department of Medicine, outs See 
Associate medicine, University of nsylvania, Graduate School 
of diester, Department of Medicine, Mamerial 


The following case is reported to emphasize the 
fact that, although rare, severe reactions can follow 
the oral administration of penicillin. 


Case Report 


P.K., a 53-year-old woman, was admitted to the hospital 
on June 22, 1954. She had been well until appronianstely 
2 hours previously, when, because of a sore throat, she had 
taken 1 tablet of penicillin (200,000 units). Within a 
minute or 2 she noted numbness and tingling of her lips fol- 

by a sensation that her lips were swollen. She lost 
consciousness and fell to the floor, where she was found 
unconscious, cyanotic and with a barely palpable pulse by 
her daughter, a nurse. At this time, the history of penicillin 
ingestion was not known. Her physician administered 15 
minims of epinephrine and sent her to the hospital. 

On admission the patient was conscious but had marked 

was a generalized erythematous blush involving 
almost all the body surface except the face. The lips, tongue 
and hands were moderately edematous. was no 
struction to the respiratory and the breath sounds 
were normal. The heart sounds were distant; no murmurs 
— heard. There were no other abnormal findings 

The temperature was 101 F. by rectum, xX the pulse 
approximately 100 and . The blood pressure was 
a — tely 85/55. 

atory were nonspec Examination 
with a hemo- 
globin of 12.5 gm. per 100 ce. ; the hematocrit was 41.5 
per cent. The urine contained a trace of albumin, with 0-2 
finely granular casts per high-power field in the sediment. 
The serum sodium was 133 milliequiv., and the potassium 
5.10 Tr uiv. per liter. An elec trocardiogram showed flat- 
tening of the T waves, with prolongation of the QT inter- 
val ry an electrolyte imbalance. 

2 the history of penicillin n 

although the diagnosis seemed to 

— the diagnosis of Waterhouse Friderichsen — — 
could not be ruled out. Blood and spinal - fluid cultures were 
obtained. The spinal fluid was clear and under no i 


pressure. 
The patient was given levarterenol bitartrate (Levophed), 
4 mg. per liter of ph rr 
125 mg. intramuscularly. For the Ist 9 hours it was neces- 
sary to give levarterenol continuously to maintain the blood 
— at near-normal levels. This was eaten tidy by a 
ning of the cyanosis. 


Nine hours after admission the patient rA 
recovered. The cyanosis and erythema had disa 
There was still slight circumoral edema, and she complained 
— her tongue ſelt thick. She was discharged on June 23, 

has remained in good health. 

* recovery, it was ascertained that she had had pre- 
vious allergic reactions. The use of hair-set lotion had been 
followed by a skin rash, and exposure to dust had 1 
caused respira symptoms. No effort at testing had been 
made. She stat ar she had received intra- 
muscular injection on numerous occasions and had pre- 
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n t preparation of penicillin had 
ther questioning. 


Discussion 


The first anaphylactic reaction to penicillin, as far 
as we can ascertain, was reported in 1945.“ Expe- 
rience has shown that reactions became more com- 
mon as more people were sensitized to the drug. It 
is therefore to be expected that reactions to oral ad- 
ministration of penicillin will increase in frequency, 
and the possibility of such a complication should be 
remembered. 

Persons with a history of allergy, especially of 
asthma, are likely to have reactions to penicillin.“ It 
is unfortunate that these very patients are subject to 
complaints that frequently call for administration of 
some antibiotic, usually penicillin. Because 1 out of 
7 people in the general population fall into this class, 
it can be seen that penicillin reactions are fast becom- 
ing a major problem in clinical medicine. 

ConcLusions 

Penicillin should be prescribed with increasing 
care, and the possibility of an allergic reaction, par- 
ticularly in asthmatic patients, should be kept in 
mind. Immediate diagnosis, with early treatment of 
anaphylactic shock, may be life saving. 
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PROPHYLAXIS IN MENINGITIS DUE TO 
TYPE B HAEMOPHILUS INFLUENZAE* 


Martin Rotuman, M. D., AND 
Frep J. Naum, M. D. 


HAVERHILL, MASSACHUSETTS 


HE following cases are reported to raise the ques- 

tion of prophylactic treatment of familial contacts 
of patients with forms of purulent meningitis other 
than those due to the meningococcus. 


MEDICAL INTELLIGENCE —- ROTHMAN AND NAHIL 


Case Reports 


Hale Hospital on January with a history ever 
and restlessness of 2 days duration ‘and the sudden onset of 
a severe generalized convu ination revealed an 
acutely ill, comatose infant with stiff neck and generalized 

rigidity. Lumbar puncture showed a purulent spinal fluid 
containing gram-positive bacilli identified on smear and cul- 
ture as Type B Haemophilus influenzae. She was treated 
with chloramphenicol, streptomycin and sulfadiazine 
— and on this regimen she recovered com 
ischarged without sequelae on January 20. 


Case 2. J. F. n was well 
until January 6, 1 when fever and abdominal pain 
developed. Gn the next day his physica ysician noted a stiff neck 
and referred him to the Hale Hospital for diagnosis and 
treatment. Lumbar puncture confirmed the admitting diag- 
nosis of meningitis due to Type B H. influenzae. Treatment 
was similar to that in Case 1, and he was discharged on 
January 20 completely well. 


and 


Discussion 


Although the physician in charge of a case of 
meningococcal meningitis considers it necessary to 
investigate and treat prophylactically the family and 
close contacts, this is not routinely done in meningitis 
due to other pyogenic organisms. However, the expe- 
rience described above raises the question whether 
close contacts, especially in the younger age groups, 
should be similarly protected in cases of meningitis 
due to Type B H. influenzae and perhaps other pyo- 


genic organisms. 

A search of the literature reveals that apparently 
the first case of familial of this form of menin- 
gitis was reported in 1909.“ Since then 2 other case 
reports, each describing familial spread in single 
families, have been presented. However, a detailed 
study of 110 cases treated at one institution showed 
no cases of spread to siblings.‘ Notwithstanding the 
apparent paucity of familial spread, there is good 
evidence that Type B H. influenzae can be grown from 
the nasopharynx in siblings of children with menin- 
gitis due to this organism.“ Because of this and the 
fact that H. influenzae of the respiratory tract is de- 
tected only by special examinations it is suggested 
that close contacts (especially those in the younger 
age groups) of patients with H. influenzae meningitis 
be treated prophylactically . 
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CASE 41411 
PRESENTATION or Case 


An eighty-two-year-old widow was admitted to 
the hospital because of severe confusion, vomiting 
and nervousness. 

Nine months previously, her physician had heard 
basal rales. An x-ray film of the chest revealed a 
diffuse infiltrative process (Fig. 1). The patient had 
no cough and continued 22 although she 
gradually lost weight and strength. Six weeks before 
admission she began to become increasingly short of 
breath. An x-ray film of the chest showed a con- 
siderable advance in the pulmonary lesions (Fig. 2). 
She cleared her throat frequently but raised sputum 
only with difficulty. Several sputum specimens were 
negative on smear for acid-fast bacilli, and a guinea 
pig was inoculated. One month before admission ex- 
amination of the blood revealed a red-cell count of 
4,190,000, with a hemoglobin of 85 per cent (Sahli), 
and a white-cell count of 8200, with 66 per cent 
neutrophils; the sedimentation rate was 49 mm. per 
hour, and the hematocrit 42 per cent. Shortly before 
admission a therapeutic trial with streptomycin and 
isonicotinic acid hydrazide (Nydrazid) was started; 
she received two l- gm. injections of the former and 
five 100-mg. doses of the latter. On the morning of 
admission she was confused and nervous and vomited 
her breakfast. She was afebrile during the entire ill- 
ness. 

Fifteen years before admission she was seen by a 
physician because of a husky voice. The basal meta- 
bolic rate was said to be low, and thyroid medication 
was begun. Many years before entry, she had ex- 
perienced typical attacks of angina pectoris. These, 
however, had subsequently disappeared. Eight years 
before entry she complained of pain on motion and 
stiffness of the hips, knees, neck and midportion of 
the back. The sedimentation rate was elevated, and 
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a diagnosis of rheumatoid arthritis was made. Sev- 
eral months later, there was little residual evidence 
of joint disease. Physical examination at this time 
revealed a Grade 4 systolic murmur in the aortic 
region transmitted to the apex. There was a systolic 


Ficure |. Original Films of the Chest Taken Elsewhere 
Nine Months before Admission, Showing the Infiltrative 
Process Most Marked at the Apexes of the Lungs. 


thrill at the apex. The blood pressure was 205 sys- 
tolic, 100 diastolic. 

Physical examination revealed a pale, emaciated 
woman who was agitated and confused. The thy- 
roid gland was not palpable. The heart was enlarged, 
the left border being in the anterior axillary line. 
Grade 3 aortic systolic and Grade 2 apical systolic 


Fioure 2. Roentgenogram of the Chest Six Weeks ane 
Admission, Showing the Increase in the Severity of the 
Process in the Lower-Lung Fields. 


Barium is present in the esophagus. 


murmurs were audible. Auscultation of the chest dis- 
closed diffuse fine inspiratory and expiratory rales 
throughout both lungs. The lungs were resonant to 
percussion. The liver edge was palpable 2 finger- 
breadths below the costal margin on deep inspira- 
tion. There were hyperactive reflexes of the knees 
and a questionably positive Babinski reflex on the 
right. 

The temperature was 98.6°F., the pulse 80, and 
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the respirations 26. The blood pressure was 120 sys- 
tolic, 66 diastolic. 

The urine had a specific gravity of 1.018, was light 
amber in color and gave an alkaline reaction, a green 
test for sugar, a + test for albumin and negative 
tests for bile and acetone; the sediment contained 30 
red cells, occasional white cells and 1 epithelial cell 
per high-power field. The serum sodium was 128 
milliequiv., the chloride 92 milliequiv., the carbon 
dioxide 29 milliequiv., and the potassium 4.3 milli- 
equiv. per liter, and the nonprotein nitrogen 14 mg. 
per 100 cc. An x-ray film of the chest revealed diffuse 
nodular densities scattered throughout the lungs; all 


in the morning of the second hospital day. 
DiAGnosis 


Dr. Brarant L. Decxer*: To summarize, this is 
the case of an eighty-two-year-old woman who had 


Acid-fast bacilli could not be found in the sputum, 
but a therapeutic trial with antituberculosis drugs 


Perhaps I should see the x- ray films at this point. 
Dr. Josepn Hanewin: X-ray films of the chest 
taken in the physician’s office nine months before ad- 


*Associate physician, Massachusetts General Hospital. 
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mission show initially a widespread infiltrative proc- 
ess in both lungs consisting of granular, nodular and 
some strandlike densities (Fig. 1). Although the 
process is fairly uniform, changes are slightly more 
marked in the right apical and subapical regions than 
elsewhere. Seven and a half months later (Fig. 2), 
the parenchymal lesions have increased considerably 
in number although they continue to consist pri- 
marily of granular and small nodular forms. At this 


— pochehly be eaggpeted fet. In 


disease would have been much faster, and the pa- 


tient would have been much sicker. She had no fever 
and no prostration until terminally, and acid-fast 
bacilli were not found in the sputum. However, in 
the elderly patient, extensive tuberculosis may be al- 
most sym The calcifications in the neck in- 
dicate that she probably had glandular tuberculosis 
at one time. 


Similarly, mycotic infections, such as histoplasmosis 


655 
bases. The proximal esophagus just above the aortic 
arch is questionably indented along its right aspect; 
however, no definite mass is observed in this area, 

ihe lesions were in approximately the same stage Ol and this appearance may be due to the fact that the 

development and were evenly distributed throughout esophagus is drawn somewhat to the right by either 
the chest. No free fluid was seen in either pleural mediastinal or pulmonary scarring. It is not com- 
cavity. The heart was not enlarged. The aorta was pletely possible to exclude a posteriorly placed en- 
tortuous and somewhat interfered with the visualiza- larged thyroid gland causing pressure upon the up- 
tion of the hilar shadows. However, no definitely per esophagus although it would be most unusual for 
enlarged lymph nodes were seen. this to be present without some evidence of indenta- 
Supportive treatment was begun; however, respi- tion upon the trachea. Several small calcifications 
eased early are noted in the lower aspect of the neck bilaterally. 

Dr. Decker: What importance do you attach to 

the calcifications described in the neck? 
Dr. HANELIN: ‘They are most probably due to old 

tuberculous cervical adenitis. 

0 Six weeks after the last examination made else- 
where, the appearance of the heart and lungs re- 

. Porte mains substantially the same. 
rheumatoid arthritis in the past. She had hypome- Dr. Decker: Would you comment upon the 
tabolism and may possibly have had hypothyroidism, heart size and contour and the degree of pulmonary 
but we are not told whether thyroid medication was m physema? 

continued up to the time of the hospital admission. Da. II — W 

Eight months beſore admission she was found to have larged or 

rales in the lungs, and x-ray examination showed a ., gest the presence of ri ght 3 — At 

diffuse infiltrative process. We are not told whether times, however, it is possible for cor 1 * 

she was feeling poorly at the time or whether she ist with very little oft 

came for a routine examination. However, she then right ventricle. The d of emph 3 

began to lose weight and strength, with progressive oo. for this 2 ; 

shortness of breath, cough and slight raising of PD. Dscues: I believe that this patients death 

sputum, six or seven weeks before admission. X-ray the 

films revealed an increase in the pulmonary lesions. can by 
P — I believe that it was most likely metastatic new 
growth of some sort, but I should first like to consider 
some of the infectious diseases of unknown etiology 
was decided upon and she was given IsOnicoumic acl 

hydrazide and two injections of streptomycin, where- 

upon she became confused and restless and vomited. 

So she was hospitalized, but respirations became this war undoubtedly contdered a cause 

poorer, and she died on the second hospital day. of the difficulty, since antibiotic therapy was s , 

Isonicotinic acid hydrazide may cause A — But, surely, if this had been miliary — or 
hyper-refiexia, insomnia, headache, twitching and ensive fibrotic tuberculosis, the progression of the 

toxic encephalopathy in rare cases. However, I 

should think it extremely unlikely that the medica- 

tions, in the doses given, were responsible for the 
terminal symptoms. 
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and coccidioidomycosis, of this extent would almost 
surely have produced marked constitutional symp- 
toms, and such an overwhelming infection would cer- 
tainly have been of much shorter duration. There 
was no history of the patient’s having been in the 
areas where these infections are endemic. 

Acute diffuse pulmonary fibrosis due to pulmonary 
infection might produce similar x-ray findings, but 
this condition is usually fatal within a few months 
and is characterized by severe dyspnea, unproductive 
cough, cyanosis, rapid pulse and fever. In chronic 
pulmonary fibrosis, the x-ray films usually show 
patchy areas of dense fibrosis; pulmonary emphysema 
is marked, and cor pulmonale is present. The illness 
is of long duration and is characterized by marked 
shortness of breath on slight exertion, cyanosis and 


Sarcoidosis could produce a similar picture, but 
there was almost no hilar adenopathy. This disease 


To me this patient’s illness seems best explained 
on the basis of metastatic carcinoma, or so-called 
lymphangitic carcinomatosis of the lungs, and the site 
of origin may have been any one of a number of 
hogenic carcinoma of the lung it- 


pancreas, the gastrointestinal tract, the cervix or 
fundus of the uterus or a sarcoma or melanoma. I 
should like to base my localization of the origin of 
on information given by the x-ray 


that there were 30 red cells per high-power field in 
the urinary sediment, suggesting a kidney as a pos- 
sible source. Surely, several previous examinations 
of the urine had been done and, if significant, would 
have been mentioned. There is no mention of an ab- 
dominal mass. I prefer to exclude the kidney on the 
above basis. 

Another clue, which I regard as more important, 
is the deviation of the esophagus in the upper me- 
diastinum. I believe that this was due to a mass 
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rather than to fibrosis and that the mass was the 
probabie source of the tumor and represented a sub- 
sternal thyroid gland. The metastatic densities ap- 
parent in the x-ray films were very slow growing and 
were probably present long before the first x-ray film 
was taken. The symptoms, the mediastinal mass, the 
lack of palpable thyroid tissue in the neck and the 
X-ray appearance are all consistent with a blood- 
vessel-invasive tumor of the thyroid gland. 

Because of the deviation of the esophagus, with 
little or no deviation of the trachea, I wondered 
about carcinoma of parathyroid origin, so I looked 
up Dr. Castleman’s monograph." Such an origin is 
indeed rare. Occasionally, parathyroid carcinoma is 
functionless (and this patient gave no apparent evi- 
dence of hyperparathyroidism) and may be difficult 
or impossible to distinguish from cancer of the thy- 
roid gland. It is slow growing and locally invasive, 
and also produces distant metastases. I should think 
it very unlikely that cancer of a parathyroid gland 
was responsible in this case. 

I cannot rule out bronchogenic carcinoma of the 
lung. There was the increase in density in the right 
apex. In this location carcinoma could also account 
for the esophageal deviation. However, there was no 
history of hemoptysis, and I believe that carcinoma 
of the lung would have much faster and 
that there would have been pleural involvement. 

The intestinal tract, including the pancreas, 
is, I believe, fairly well eliminated by the lack of 
symptoms and possibly by the duration of the disease. 
I shall assume that cancer of the uterus and breast 


sternal thyroid gland, with extensive pulmonary 
probably widespread metastases. Terminally, the pa- 
tient may have had a cerebrovascular thrombosis or 

from a cerebral metastasis. In addition, she 
probably had hypertensive and arteriosclerotic heart 
disease, compensated. 

Dr. Ronatp C. Snirren: Dr. Harwood, would 
you tell us the opinion on the ward? 

Dr. Reepv Harwoop: The protocol does not make 
it clear that this patient had undoubted myxedema 
for at least twenty years and had taken thyroid all 
that time. Perhaps Dr. Decker would have con- 
sidered that thyroid cancer was less likely if he had 
known these facts. 

Dr. SxirrEN: Do you want to change your mind, 
Dr. Decker? 

Dr. Decker: I should agree with Dr. Harwood 
that the long history of myxedema almost certainly 
rules out a primary cancer of the thyroid gland. I 
still believe the patient had metastatic cancer in the 
lungs and would now select the lung as the primary 
site. 

Dr. Harwoop: At the time that the rales were 
first noted and the first x-ray film was taken, the pa- 
tient did not appear at all sick. She had many minor 


˙ 
is extremely rare at this patient's age. Furthermore, 
there is no evidence of involvement of other organs, 
and the patient had no fever and very slight short- 
ness of breath. 
Similarly, periarteritis nodosa, which occasionally 
produces diffuse pulmonary infiltration, can probably 
be ruled out by the lack of evidence of involvement 
of other systems and by the absence of fever, leuko- 
cytosis, eosinophilia and anemia. 
Silicosis, asbestosis and other forms of pneumo- 
coniosis, which certainly can produce these x-ray 
findings, need not be considered seriously on the 
basis of the history — or lack of history. In beryl- 
liosis, there is a ground-glass appearance of the lung and sarcoma and melanoma are ruled out by physical 
fields, with large hilar lymph nodes, and clinically findings and history. 
there is marked exertional dyspnea, cyanosis and My final diagnosis is adenocarcinoma of a sub- 
paroxysmal cough. A history of prolonged exposure 
is not necessary, for minute exposures may cause the 
disease. 
films and the protocol. These give two and possibly 
three clues to possible sources. The statement is made 
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complaints and an assortment of feeblenesses that 
were consistent with her age. Although tuberculosis 
and carcinoma were suggested as possible diagnoses 
by the radiologist, I believed that there had been so 
little recent change in her condition that these diag- 
noses were unlikely. I believed that she must have 
had pulmonary disease for a long time, possibly 
severe low-grade pneumonitis. 

In the ensuing months, there was little change in 
the symptoms and appearance except for some weight 
loss, until moderate dyspnea appeared about six 
weeks before death. The believed then 
that tuberculosis should be considered the most likely 
diagnosis, and a determined search was made for 
acid-fast bacilli. She had little cough and no fever. 
She began to lose strength and in the last week of 
life had moderate dyspnea while at rest. She con- 
tinued to go up and down stairs and to do some 
housework until the last few days of life. 

The change in her condition after the few doses of 
streptomycin and isonicotinic acid hydrazide was 
striking: she had gradually progressing disorienta- 
tion, excitement and hyper-reflexia, without any 
marked increase in dyspnea or any cyanosis. I was 
convinced that one of these drugs was responsible for 
the mental state, and believed it was possible that 
the stress of this state led to cardiovascular collapse 
and death. Of course, it can be argued that the pul- 
monary changes caused cerebral anoxia and delirium, 
but this seems unlikely to me because the dyspnea 
was never severe and she had no cyanosis. I shall be 
most interested in the examination of the brain. 
CiuxicAl. DiaGnoses 
?Pulmonary tuberculosis. 
Mental confusion, secondary to dehydration and 
electrolyte imbalance or to adrenal insuffi- 

ciency. 
Hypertensive cardiovascular disease, with calcific 
aortic disease. 
Du. Batant L. Decker’s DiaGnoses 
Metastatic carcinoma of lungs, probably arising in 
lung. 
?Cerebrovascular thrombosis or bleeding due to 
cerebral metastases. 
Hypertensive and arteriosclerotic heart disease. 
ANATOMICAL DIAGNOSES 


Chronic pneumonitis, etiology 
(Hamman-Rich syndrome). 
Generalized atherosclerosis, severe. 


undetermined 


PatHo.ocica Discussion 


Dr. SxirrExN: Although the most striking changes 
in this eighty-two-year-old woman were found in the 
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lungs, the cardiovascular system was also seriously 
diseased. There was severe generalized atheroscle- 
rosis, with nephrosclerosis and cortical atrophy of 

the brain. The heart showed marked calcific aortic 
stenosis and mild calcification of the mitral annulus. 
The major coronary vessels were either occluded or 
greatly stenosed by the atherosclerotic process. De- 
spite those abnormalities, the myocardium was only 


Ficure 3. 


focally fibrotic, and the heart was of normal weight 
without hypertrophy of either ventricle. 

The pleural cavities contained a small amount of 
serous fluid. The lungs were about twice the normal 
weight, and the pleura showed patchy fibrous thick- 
ening and had a pebbly appearance. On section the 
surfaces were firm, and obviously fibrotic, with a 
finely emphysematous peripheral zone. All bronchi 
were filled with pink froth. 

Microscopically, there was almost total destruction 
of the parenchyma (Fig. 3). At one extreme there 
were areas of vascular connective tissue that 
had completely obliterated the air spaces. At the 
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other extreme the alveoli were still intact, but the 
walls were hyperemic and edematous and the air 
spaces contained fluid, fibrin and monocytes with oc- 
casional foci of acute pneumonitis. In the less in- 
volved areas, where the architecture was still visible, 
buds of vascular connective tissue had grown into the 
air spaces, indicating the organization of an intra- 
alveolar exudate. The larger bronchi were not ectatic 
and showed only a mild chronic inflammatory in- 
filtrate; the epithelium was normal. Many small 
bronchi appeared to be constricted by the sclerotic 
process, and here there were foci of squamous meta- 
plasia and emphysema. Often, the alveolar lining 
cells were cuboidal and desquamating, and had as- 
sumed a bizarre form. An increase in smooth-muscle 
bundles, periodically found in chronic lung disease, 
was not obvious in this case. 

It is difficult to reconstruct the sequence of events 
when one is confronted with the end result. In es- 
sence, the picture appeared to be the result of exten- 
sive organization of an intra-alveolar and interstitial 
exudate, with an acute pneumonitis in the few lobules 

We do not know what caused this disease, which 
apparently began insidiously. The tissue reaction did 
not suggest a specific infection, bacteriologic studies 
were negative, with no inclusion bodies, mycoses or 
particulate matter. No changes in the other organs 
indicated a collagen disease. We believe that the 
most probable explanation of this condition is that it 
represents the end result of a type of interstitial pneu- 
monitis described by Hamman and Rich- in 1944. 
In their 4 patients, who died with pulmonary insuf- 
ficiency complicated by right-sided cardiac embar- 
rassment one to six months after the onset of symp- 
toms, the disease began insidiously and terminated 
with death, when there was a diffuse interstitial 
pulmonary fibrosis. The earlier stages of the disease 
were apparently characterized by a migrating pneu- 
monitis in which the alveolar walls were swollen by 
hyperemia, edema, fibrin deposition and enlargement 
of the alveolar lining cells. Hyaline membranes had 
formed where the extruded fibrin had become in- 
spissated in the air spaces. There was remarkably 
little cellular exudation limited to a few polymor- 
phonuclear and mononuclear cells in the alveoli and 
their walls. The bronchi were almost untouched. 
Later, there was intense fibroblastic activity and an 
increase in mononuclear cells in the alveolar walls, 
with subsequent deposition of collagen. Focal or- 
ganization of intra-alveolar fibrin had occurred but 
was not conspicuous, and thus the condition differed 
sharply from the usual organizing pneumonitis. In 
recent years a number of publications indicate that a 
basically similar condition can be rapidly fatal or 
slowly progressive over a few years. Clinical features 
of great interest are the remarkable clearing of the 
lungs with ACTH or cortisone therapy and equally 
remarkable recrudescence of the process on cessation 
of such therapy. 
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In the patient under discussion we appear to be 
dealing with the end stages of a slowly progressing, 
diffuse, interstitial pneumonitis complicated by a ter- 
minal, ‘focal acute pneumonia. 

Dr. Lapham, will you tell us what was found in 
the brain? 

Dr. Lowett W. LVA: The brain exhibited a 
mild degree of convolutional thinning and sulcal 
widening. Serial sections confirmed this appearance, 
suggesting the presence of atrophy, although this was 
not of unusual degree for eighty-two years of age. 
There were no focal lesions of any type, and there was 
no apparent disturbance of cortex apart from the gyral 
thinning. 

Such mental disturbances as this patient exhibited 
are commonly seen in the aged, and it is seldom that 
a neuropathological explanation can be given. They 
often occur with the use of drugs, and the temporal 
relation of the onset of mental symptoms with the 
beginning of drug treatment favors this etiology here. 
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CASE 41412 
PRESENTATION OF Case 


A seventy-one-year-old housewife was admitted to 
the hospital complaining of abdominal pain. 

Seven days previously she began to have continuous 
dull, aching pain in the lower abdomen that radiated 
around to the back on both sides. The pain was not 
altered by change in position, was not related to food 
intake, and was unaccompanied by nausea or vomit- 
ing. It became more severe day by day. On the night 
before admission sharp, sticking pain without radia- 
tion appeared in the lower abdomen. The patient 
had been constipated for a year or so. Her last bowel 
movement with the aid of an enema was two days 
before entry. There was no history of bloody, tarry 
or clay-colored stools. 

Seven and a half years before admission, the pa- 
tient entered this hospital with a five-day history 
of right-upper-quadrant and epigastric pain that radi- 
ated to the right shoulder. The pain was followed 
by the appearance of jaundice, light stools and dark 
urine. A cholecystectomy and common-bile-duct ex- 
ploration were done. The common duct was dilated, 
but contained no calculi. Pathological diagnoses were 
chronic cholecystitis, cholelithiasis and normal liver. 
The patient made an uneventful recovery, and was 
well except for two minor “strokes” until the present 
illness. 

Physical examination revealed a well 
well nourished woman. There were rales at the left 
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base; a harsh aortic systolic murmur; a loud, leathery, 
scratching sound in the pulmonary area during 
systole; and a loud, snapping mitral first sound. The 
pulmonary murmur and loud mitral sound had been 
heard at the time of the first admission. The ab- 
domen was protuberant, and there was tenderness and 
spasm, most marked in the left lower quadrant. 
Peristalsis was present but diminished. On pelvic 
examination there was bilateral tenderness in the 
region of the adnexa. Rectal examination was nega- 
tive. 

The temperature was 99.6°F., the pulse 104, and 
the respirations 14. The blood pressure was 170 
systolic, 110 diastolic. 

Urinalysis was negative except for a + test for 
albumin, a +++ test for diacetic acid and a sedi- 
ment containing 3 white cells and rare red cells per 
high-power field. Examination of the blood revealed 
a hemoglobin of 14.4 gm. per 100 cc. and a white- 
cell count of 15,400. The nonprotein nitrogen was 
19 mg., the albumin 3.9 gm., and the globulin 2.4 gm. 
per 100 cc. The prothrombin time was 15 seconds 
(normal, 13 seconds). A stool guaiac test was nega- 
tive. An elec showed right-bundle- 
branch block. Abdominal films demonstrated gas in 
the large and small bowel without definite evidence 
of obstruction. There was no free air under the 
diaphragm ; however, the film was marred by motion. 
A film of the chest showed a rounded area of density 
in the right lower hilus that may have been normal 
pulmonary artery. A sigmoidoscope, passed to 20 
cm., revealed normal mucosa. 

Intravenous administration of fluids and antibiot- 
ics were started. On the second hospital day she 
was listless, obtunded, cool and slightly sweaty. The 
abdominal tenderness was now more diffuse, and 
peristalsis was absent. Pelvic examination revealed 
only minimal tenderness. The white-cell count was 
24,000. A barium-enema examination was negative 
except for slight spasm of the lower descending and 
upper sigmoid colon. An operation was performed on 
the same day. 


DiaGnosis 


Dr. Earte W. Wirkins, Jr.*: This is a problem 
in the differential diagnosis of an acute abdominal 
emergency. If I were investigating the patient my- 
self I should like to know several additional bits of 
information: whether the absence of nausea and 
vomiting was also accompanied by an absence of 
anorexia — that is, whether she ate normally in the 
few days that she had the pain; whether she had 
been receiving any drugs in the few weeks before the 
present illness; and what the additional exploratory 
findings were at the time of the cholecystectomy, such 
as evidence of diverticulitis, any abnormality in the 
pancreas or any abnormality in the pelvic viscera. I 


*Assistant in surgery, Massachusetts General Hospital. 
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wondered in reading over this history whether the 
tenderness and spasm at the time of admission was 
limited to the left lower quadrant or whether it was 
diffuse as it was two days later when the tion 
was performed. The finding of bilateral tenderness 
in the region of the adnexa in the presence of a nega- 
tive rectal examination would be extremely unusual 
because one has better access to the adnexa in a 
rectal than in a pelvic examination. I cannot quite 
put those two findings together. I should be inter- 
ested to know whether the temperature was taken 
by rectum or by mouth. If she was admitted to the 
Emergency Ward, I assume that it was taken by 
rectum and therefore that she was afebrile. Since 
there is an outside possibility that she had a vascular 
accident, particularly in the aorta, I should be inter- 
ested to know what the peripheral pulses were. I 
should also be interested to know whether she had 
had any vaginal discharge or gynecologic symptoms 
since the menopause. However, I shall have to pro- 
ceed without such information. 

I should like to see the x-ray films if I may. 

Dr. C. C. Wanc: On admission, the plain film of 
the abdomen shows no significant dilatation of either 
the small or the large bowel. There are some feces 
in the proximal colon. No stones are seen along the 
urinary tract or in the region of the gall bladder. 
Films of the chest show some prominence of the 
pulmonary markings. As recorded in the protocol, 
there appears to be some prominence of the right 
lower hilar shadow; I should interpret this as promi- 
nent right pulmonary artery. There is no shadow 
simulating a lymph node in the hilar region. The 
heart is somewhat enlarged in the region of the left 
ventricle, and the aorta is somewhat tortuous but is 
not unusual for the patient’s age. The barium-enema 
examination was quite unsatisfactory. I cannot say 
that it is negative because I cannot visualize the 
transverse colon very well. There could be a lesion 
in the proximal colon, but I have no right to say 
whether or not there is. As far as the sigmoid is con- 
cerned there is no evidence of diverticula or ulcera- 
tions. 

Dr. Wu xixs: Can you see the psoas shadows on 
the plain film of the abdomen? 

Dr. Wanc: No; but I can see the kidney outlines 
very well on both sides. 

Dr. Wirkins: You would not interpret this as 
showing any ascites? 

Dr. Wanc: It is difficult to say. The patient was 
very obese and the quality of the films is not ideal. 

Dr. Witkins: Was the chest film taken with the 
patient erect? 

Dr. Wanc: Yes. 

Dr. Wrikins: Can you see any air underneath 
the diaphragm? 

Dr. Wanc: No. 
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Dr. Wikis: Is there any suggestion of spasm or 
extrinsic mass in the region of the cecum? 

Dr. Wanc: The cecum looks fairly normal in size. 
There is no evidence of an extrinsic defect. One can 
see some irregularity of the proximal transverse colon. 
I cannot be sure whether there is a lesion or incom- 
plete filling. 

Dr. Wu xixSs: I shall start with several premises. 
First of all I shall assume that the physical findings 
referable to the chest and the findings in the films of 
the chest had nothing to do with the abdominal dis- 
ease, especially since Dr. Wang assures me that there 


that the findings relative to the 

ibly in the seven years. Secondly, I 
cannot see any connection between the operation 
seven and a half years before entry and the present 
one. Certainly, there was nothing to suggest that 
stones were left in the common duct or had newly 
formed there. It is possible, I suppose, that she had 
adhesions that resulted in obstruction of the small 
bowel, but that does not fit the picture. 

I think the important points are that a woman 
well along in life entered the hospital with abdominal 
pain of seven days’ duration that was not accom- 
panied by any other symptoms, except possibly consti- 
pation; she had been constipated for a year and had 
no history of any other bowel symptoms. To com- 
pare the symptoms on the second day, when there 
was a definite change, with those on admission, peri- 
stalsis was now absent whereas it had been present 
before; tenderness was diffuse, whereas it had pre- 
viously been located primarily in the left lower 
quadrant; and the pelvic examination was negative, 
whereas the earlier examination had revealed bi- 
lateral adnexal tenderness. I assume that this barium- 
before she went to the operating room. 

A Puysician: That is correct. 


Dr. Wirxins: Were films taken on the day of 
admission ? 

Dr. Ricuarp B. Conen: No; they were not. 

Dr. Witkins: Many diagnoses must be considered 


because this picture does not fit any entity that I 
know. Could this have been an acute appendicitis? 
It is notorious that appendicitis may follow atypical 
patterns in elderly persons. I should expect that she 
would have had more loss of appetite and 
some nausea if this was appendicitis, but all the find- 
ings would fit with an appendiceal abscess that rup- 
tured on the morning of the operation to cause 
I had assumed from the protocol that this could 
have been diverticulitis of the colon; but after seeing 
the x-ray films without evidence of diverticula and 
knowing that the proctoscopic examination to 20 cm. 
was negative, I doubt if this was diverticulitis of the 
colon. 
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Could it have been a carcinoma of the large bowel? 
I suppose one could have been tucked away in the 
transverse colon, which Dr. Wang cannot see too 
well, but I cannot tie these symptoms together in 
my own mind with those of carcinoma of the colon. 
It would have to have been perforated, would have 
to have been missed by x-ray examination and would 
have to have presented a negative guaiac test on the 
stool. Moreover, the history of the patient’s having 
been very well until the onset of the symptoms does 
not fit carcinoma, although the constipation that she 
had for a year might be the only clue. 

Could it have been a vascular accident of the 
bowel, a mesenteric thrombosis? I should expect 
her to have been sicker. Some of the other findings, 
including the white-cell count, are consistent with 
that. The negative guaiac test on the stool would 
be unusual in mesenteric thrombosis. The pain itself 
was continuous, not crampy, and does not seem to 
fit in with any lesion of bowel causing an actual 
organic obstruction or a physiologic obstruction such 
as mesenteric thrombosis would cause. 

Could there have been a lesion in the upper 
gastrointestinal tract? The symptoms emphasized 
throughout the protocol were in the lower abdomen, 
but it is known that a leaking duodenal ulcer or 
perforating gastric carcinoma may give primarily 
symptoms in the lower abdomen as the result of gravi- 
tation of the escaped gastric contents into the lower 
abdomen. The fact that the pain was not altered by 
change in position or food intake and was not ac- 
companied by nausea and vomiting seems directly 
aimed at contradicting that possible diagnosis. At 
least the examiner was thinking about hiatus hernia, 
duodenal ulcer and carcinoma when he was asking 
those questions. 

Could there have been a lesion outside the gas- 
trointestinal tract? That is an intriguing possibility 
because she had so few symptoms related to the gas- 
trointestinal tract itself. Could it have been in the 
pelvic viscera? There is nothing to suggest a twisted 
ovarian cyst. She was somewhat old for a pyosalpinx 
or salpingitis. She may have had a pyometrium, but 
I should expect that a mass would have been felt 
during the pelvic examination. It would be intriguing 
to consider that a pyometrium had ruptured and was 
the cause of the disappearance of the pelvic tender- 


Could this have been pancreatitis? I note that no 
amylase determination was done. Again, I think 
that she would have been a much sicker patient and 

ly would not have had symptoms for a week. 

Infarction of the omentum could well have caused 
all these symptoms. I mentioned earlier, only to ex- 
clude, the possibility of an internal incarceration of 
the small and large intestine as a result of adhesions 
from the first operative procedure. 
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ness and the appearance of generalized peritonitis. 
That would be unusual. 
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Finally, I should consider aortic aneurysm that 
ruptured perhaps just before the operation. I cannot 


said, the pulses were not mentioned so that I have no 
clue for aneurysm, but it does not quite fit the picture. 

I cannot be very accurate about this diagnosis. I 
think that statistically the most likely diagnosis is 
acute appendicitis with generalized peritonitis. I 
have a hunch that this was probably not appendicitis 
but I shall have to make that diagnosis. 

Dr. Conen: Dr. Austin, will you tell us your op- 
erative findings in this case? 

Dr. Ricnarp C. Austin: I think that it is only 
fair to add for Dr. Wilkins’s benefit that the patient 
had good pulses. We had considered the possibility of 


condition. The next day, when she was much worse, 


?Mesenteric thrombosis. 
Dr. W. Jr.'s, Diacnosis 
Acute appendicitis, with rupture and generalized 


peritonitis. 
ANATOMICAL DiAGNosis 
Volvulus, with early infarction of small intestine. 


PaTHOLoGicaL Discussion 


Dr. Austin: At operation we found an infarcted 
loop of small bowel, which had formed a volvulus 
around a point of adhesions deep in the left lower 
quadrant. The bowel wall was tremendously thick- 
ened, with ecchymotic areas under the serosa, and 
the mesenteric veins contained wormy clots. About 
135 cm. of small bowel was resected, and an end-to- 
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about 1 liter of bloody fluid. There was no other 
abnormality. The sigmoid felt perfectly normal. 

Dr. Conen: I wonder if Dr. Wang does not think 
the distention of the bowel loop occurred between 
the time that the x-ray films were taken and the time 
of operation, or does he think from the practical 
point of view that he cannot say whether there was 
or was not a severely dilated ? 

Dr. Wanc: I do not see any dilated loops in the 
abdomen. If the small bowel was completely filled 
with fluid and the film was taken in the supine posi- 
tion, a dilated loop could not be seen. 

Dr. Conen: The small bowel that we received 
was focally necrotic in a way that is characteristic of 
volvulus. Frequently, in volvulus, the major blood 
supply of the bowel is not impaired, but the small 
blood vessels within the bowel wall are affected by 
the tension within the closed loops and patchy in- 
farction occurs. That happened in the case under 
discussion. Microscopically, the submucosa of the 
bowel wall was intensely edematous and contained 
many small, thrombosed blood vessels and an early 
inflammatory reaction. 

Dr. Wirxins: I should like to ask Dr. Austin a 
question. Was the protocol correct in stating that 
this pain was always continuous and not crampy? 

Dr. Austin: The chief complaint on admission 
— vague, crampy pain in the lower abdomen — was 
hard to evaluate. The woman was always obtunded 
and frequently sweaty, and we got the impression that 
the pain was transient. 

Dr. Artuur S. Pier: Did she recover? 

Dr. Austin: She got along well for four or five 
days and had a subsequent extension of the throm- 
bosis in the mesenteric vein requiring another resec- 
tion on the eighth postoperative day. 

Dr. Cowen: Five days after the second opera- 
tion she died. At autopsy there was thrombosis of 
the superior mesenteric, splenic and portal veins. The 
thrombus had extended into the intrahepatic branches 
of the portal vein and caused extensive necrosis of 
the liver. Microscopically, the structure of the thrombi 
was compatible with their having formed subsequent 
to the volvulus, although it is impossible to be certain 
from microscopical examination alone that they may 
not have antedated the volvulus. The patient had 
an enlarged heart of the hypertensive type, weighing 
520 gm. There was no enlargement of the mediastinal 
lymph nodes or abnormality of the pulmonary artery. 
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of an aortic aneurysm in the x-ray films. As I have 
ruptured aortic aneurysm and even dissecting aneu- 
rysm, but the pulses were good. Also, she vomited 
twice on the day of admission; that is not in the 
protocol. Our working diagnosis, when she came in- 
to the Emergency Ward late that evening, was acute 
diverticulitis. The history was not typical, but the 
signs localized to left lower quadrant suggested that 
and the tenderness became diffuse, we were forced 
to change our opinion and turned to mesenteric 
thrombosis. The barium-enema examination prac- 
tically ruled out diverticulitis. 
Cumicat Diacnosis 
end anastomosis was done. The abdomen contained 
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ECONOMIC POISONS 

Tue National Agricultural Association has again 
issued its annual revision of Clinical Memoranda on 
Economic Poisons, copies of which are available to 
doctors in agricultural or other areas of the country 
where pesticides are in general use. Requests may be 
addressed to the Association, at 1145 Nineteenth 
Street, Northwest, Washington 6, D. C. 

The rapid development of many new organic ma- 
terials for the control of insect damage makes it 
necessary for physicians practicing among agricultural 
workers to be alert to the diagnosis and treatment of 
accidental poisoning when it occurs. Current prog- 
ress in creating new chemical agents may exceed 
knowledge concerning their safe application, thus 
making of considerable importance close communica- 
tion between manufacturers, users and doctors in the 
tendency (well known to the medical profession) to 
fusion to what might otherwise be a simple situation. 

Among the economic poisons for which clinical 
memoranda are presented are the chlorinated hy- 
drocarbons such as lindane, chlordane and DDT, the 


organic phosphorus compounds such as parathion, 
tetraethyl pyrophosphate (TEPP) and demeton, the 
dinitrophenols, some of the solvents and warfarin, 
that patented product of the Wisconsin Alumni Re- 
search Foundation. A useful feature of the memo- 
randa is an alphabetic index by which some 75 trade 
names are identified with their basic chemical struc- 
ture, constituting what would be a much more com- 
plex list of possibly encountered toxic materials. It 
is evident that physicians and others are solicited as 
collaborators in the accumulation of case reports, new 
information of any kind and especially evidence re- 
garding possible chronic poisoning of which very little 
is known for most of these substances. Chronic ill- 
ness after confirmed exposure to a pesticide is rare. 
Acute poisoning, on the other hand, has been re- 
peatedly encountered, and much information is avail- 
able. The signs and symptoms of acute poisoning, 
with laboratory findings, routes of absorption, known 
pathology, differential diagnosis and treatment are 
all considered. 
domestic interest, for increasing amounts of these 
materials are being shipped into foreign areas, where 
their efficiency and safety may well reflect upon the 
adequacy of American standards. As in other fields, 
industry is here assuming a growing interest and re- 
sponsibility in medical toxicology. 


CURRENT STATISTICS 


Desrire an apparent increase of live wires in the 
KE population as a whole, it is heartening to read in a 
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recent release of Metropolitan Information Service 
that contact with them constitutes a less lethal ex- 
perience than was formerly the case. Thus, accord- 
ing to the highly charged but adequately insulated 
statisticians of the Metropolitan Life Insurance 
Company, fatal accidents involving electric current 
have decreased in the last twenty-five years from 9 
to 7 per million population despite a doubling in the 
number of consumers of the fiery fluid and an enor- 
mous increase in the number and types of electric 
appliances and tools in current use. 

The statistics rendered in this particular study 
apply only to artificially generated electricity; de- 
spite an impressive increase of radio and television 
fans there appears to be no more than the usual 
number of lightning . 

The tely 1000 fatal accidents from elec- 
tric shock in the United States each year reach their 


lines, the greater amount of outdoor activity in 
which electric power is employed and the increased 
conductivity of the body when bathed in honest per- 
spiration. 

Ninety-five per cent of the accidents occur among 
males, largely from occupational hazards; home ac- 
cidents account for a sixth of the deaths among 
males and for four fifths of those among women. 
The “do-it-yourself” movement may have con- 
tributed to the indoor electrocutions among both 
sexes, a characteristic of both being an inability to 
know what not to touch. 


MR. MOUNTBATTEN, F. R. C. S. (EDIN.) 


Tue Royal College of Surgeons of Edinburgh, on 
the occasion of its 450th anniversary, celebrated on 
June 20 and 21, 1955, admitted to honorary fellow- 
ship the Duke of Edinburgh, already a Patron of the 
College. “After subscribing to the Declaration of Al- 
legiance” to an account in the British 
Medical Journal, of July 2, 1955, “the Duke was 
presented with the Diploma of Fellowship, and robed 
in the College gown of dark blue with light blue 
facings.” 

In his after-banquet speech the Duke, as Patron, 
welcomed himself into the College as Fellow. He 
pledged himself, however, never to attempt to prac- 
tice the art as it is said that James IV of Scotland, 
who first ratified the charter, did on occasion. Like 
Cato, the Censor, who has been accused of killing his 
wiſe with his medical ministrations, James practiced 
mainly on members of the Royal Household. As for 
the Duke’s friends and retainers, he guaranteed their 
safety; he prizes their friendship and assistance too 
highly to take liberties of this sort with them. 


MASSACHUSETTS MEDICAL SOCIETY 


M. Griseler discovered, accidentally, that the 
addition of a small quantity of nitric ether to 
oils, has the effect of entirely removing any ran- 
cid odor which they may possess. Evaporating by 
heat to drive off the alcohol of the ether, leaves 
the oils as limpid and sweet as ever. — Stethe- 


scope 


Boston M. & S. J., Oct. 18, 1855 


MASSACHUSETTS 
MEDICAL SOCIETY 


AMERICAN MEDICAL EDUCATION 
FOUNDATION 


The American Medical Education Foundation ur- 
gently needs $400,000 from physicians in 1955. Mas- 
sachusetts doctors should increase their contributions 
by $3500 — 50 cents for each member of the Society. 

An opportunity exists for a few public-spirited 
leaders to unite in planning a campaign to increase 
individual annual contributions. 

Fellows who would like to share in directing the 
organization of such a campaign should communicate 
with Dr. Robert W. Buck, Secretary, 22 Fenway, 
Boston. 

Rosert W. Buck, M.D. 
Secretary 
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CORRESPONDENCE 


ANESTHETIC ACCIDENT WITH ANEMIA 


To the Editor: A reading of the case presentation of an 


Anesthetic Accident with Anemia” as ed by the 
Committee on Maternal Welfare in the July 14 issue of the 
Journal leaves me with serious misgivings about the validity 


of the conclusions reached. 


The choice of a “drug of known high toxicity” as Pento- 


thal was described, and the supplementation by a drug 
y co to be an anoxic anesthetic t, 

nitrous oxide, in this case a woman with a 

of 8.2 gm. per 100 cc. and a hematocrit of 28 per cent 


undergoing cesarean section, does not alone justify the con- 
—. that these agents were responsible * the death of 
tient. 

e intravenous use of a barbiturate for the induction of 
anesthesia is commonplace in modern tice, and in this 
the-mormal situation, 120 mg., hardly a soporific one in 

normal situation, may have been more than ordinarily 

Yet I must ask, What is the mechanism of 
death in pat. 8K. with any anesthetic agent? Unless 
overwhelming doses of drugs that directly and completely 
the vasomotor centers or the myocardium, or both, 
are involved, the mechanism is one of anoxia due to in- 
adequate iratory from central-respira- 
tory-center depression. * hy drug toxicity can be 
readily overcome by * immediate application of itive- 
pressure — 5 in amounts adequate to ventilate 
and oxygenate the blood until spontaneous respiratory ac- 
tivity is resumed. 
The addition of nitrous oxide to complicate the B 
further presents an exercise in practical physiology whose 
lesson one might consider in this case. ith a hematocrit 
of about half the normal value, it would be foolhardy to 
maintain “er ae oxygenation by means of the usual con- 
centrations nitrous oxide and oxygen — namely, an 
80-20 mixture. But would it be impossible to use a 50-50 
mixture of these gases along with rage smal! dose of Pento- 
thal administered and a small amount of relaxant 
and to maintain even more than the normal 


oxygen concen- 
tration by the judicious application of active respiratory 
support? At a partial oxygen pressure of 350 mm. of mer- 
cury, the hemoglobin would be almost completely saturated, 
and the plasma would contain substantially more oxygen in 
solution than it y would hold. 

One more omission in the presentation is the lack of con- 
sideration given to the ether that the patient received. The 
profound myocardial depressant action of ether on the 
myocardium is normally compensated for by the action of 
an intact adrenorenal system, It could have been this detri- 
mental action of ether that produced the apparent myo- 
cardial weakening in a woman who certainly had already 
been subjected to a great deal of stress by virtue of such a 
low hemoglobin for an unknown period. 

The conclusions in this matter, then, that this was an 
anesthetic death attributable to Pentothal and nitrous oxide 
anesthesia are not substantiated by the facts. In the first 
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minimal dosage used. trous oxide, in the proper 
concentrations to produce comp — 12 of the blood. 
which could easily have been ined in this situation, does 
not compete with oxygen for hemoglobin, and consequently 
would impose no further demands on the — rr 
capacity of the patient. Thirdly, the depressant effects 

ether on the myocardium, especially in a patient subjected 
to the stress and strain of a low hemoglobin in combination 
with pregnancy, are not considered in their possible role of 


culprit. 
Costiy, i it is too easy to blame drugs for one’s misfortunes, 
without consideration of the technic used in their admin- 
istration and the skill of the anesthetist employing it. 
Let us not subscribe to the old and treacherous motto, 
Post hoc, ergo propter hoc. 


Stewart A. M.D. 


Anesthesiologist 
Newton-Wellesley Hospital 
Newton, Massachusetts 


Dr. Wilber’s letter was submitted to Dr. Jewett, whose 
reply is as follows: 

iscussion represent majority opinion 

of a group of fallible but serious human beings who care- 
fully studied all aspects of the case. The chairman of the 
ittee assumes full N „ for any errors or 

— ee inion and, of course, for the 
wording of the — e 


rationale. 

Dr. Wilber's misgivings about the validity 
clusions are perhaps justified, but his complaint that post 
hoc reasoning led to hem is not. When a patient, previous- 
ly in reasonably good condition, goes into circulatory and 
respiratory collapse immediately after the onset of anes- 

ia without any other measures, one must by definition 
describe such a case as an “anesthetic death,” 
that term must be to 
for their wounded feelings, however, I quote two sentences 
from the original presentation: “The primary avoidable 
factor, of course, was anemia” and “The first and most im- 
portant aspect of this case is the clearly demonstrated sec- 
anemia.” It was apparent to the Committee that 
the deliberate failure to correct this condition was a ve 
error in judgment on the part of the obstetrician was 
bly more nearly responsible for death than any other 
isolated yoo 1 at the institution concerned, the 
painful lesson has been learned, and comparable patients 
are now being transf preoperatively. 

Unfamiliar with the esoteric minutiae of anesthesia, 
cannot discuss in detail the ology involved, but * 
statements in the original case report still stand that many 
believe” Pentothal to be highly toxic and that many be- 
lieve” it should not be given in the presence of severe 
anemia. Perhaps ies A —1 * but at least a majority 
of the Committee mem this opinion. 

Finally, I should add a word of A. for the anesthetist 
involved whose “technics and skill” Dr. =e questions, 
since the physician anesthetist in c an eminent 
specialist in anesthesiology, — by e Board, and head 
of the department at his h _ He was assisted from the 
A* by a resident anes 


u 
—— to have been impeccable. 
82 burden the original 

which generally warrants publication only when in the nega- 


It seemed unnecessary 
report with information of this sort, 


tive. 

come before the Committee and blished for that rea- 
son. Comments and criticisms are sa welcome, and we are 
hopeful that they may throw more light than heat on our 

ignorance. 
Joun Ficets Jewert, M.D., Chairman 
2 ittee on Maternal W Welfare 
Massachusetts Medical Society 
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NOTICES 
ANNOUNCEMENTS 
0 tice of general surgery at Beacon 
Street, Newton — Massachusetts. 

Dr. Dorr F. beck announces the opening of an 
office for the practice of psychiatry, at 4 Alcott Road, Con- 
cord, Massachusetts. 

SOUTH END MEDICAL CLUB 
thly meeting of the South End Medical Club 


Dr. Victor G. Balboni will 27 the subject “Recent 
in the Treatment of “Gout.” physicians 
are invited to attend. 


CHELSEA SOLDIERS’ HOME STAFF MEETING 


i n meeting of the Soldiers’ 
Home, Chelsea, in the Quigley Memorial Auditorium, on 
October 19 at 7:15 p.m. Dr. William C. Moloney, clinical 
professor of — Tufts University School of Medicine, 
will speak 1 “Early and Delayed Effects of 
Z. in Japanese All physicians are in- 
vi 


NEW ENGLAND DIABETES ASSOCIATION 


A meeting of the New England Diabetes Association will 
be held in the Joslin Auditorium of the New En 
— Hospital, Boston, on Tuesday. October 23, 

p.m 

The speakers for the evening will be Dr. Herman B. 
Chase, and Dr. Russell J. Barnett. Dr. Chase will talk on 
“Inherited Insulin Resistance in Animals,” Dr. Barnett 

on “Histochemical Demonstration of Insulin.” 


NEW ENGLAND CONFERENCE ON ALLERGY AND 
RELATED SUBJECTS 


The eighth New England Conference on Allergy and 
lated Subjects will be held at the New England Medical 
Center, 37 Bennet Street, Boston, on Wednesday, Novem- 
ber 2, q tay and at the Sheraton Plaza, 
Square, Boston, beginning at 8:30 p.m. Reservations for 
dinner at 7 pm. at the Sheraton Plaza may be obtained by 
sending a check for $5.50 to Dr. Irving W. Schiller, 65 
East Newton Street, Boston 18, 1 All physi- 
cians are invited. 


— — 


MASSACHUSETTS TRUDEAU SOCIETY 
The Massachusetts Trudeau Society will hold a sympo- 
sium at the auditorium of the Peter Bent Brigham Hospital, 
on, on ursday, October 27, from 8 to 10 p.m. 
program is as follows: 
Pulmonary Stenosis and Tuberculosis. Dr. Walter 


and Su 


NEW YORK DIABETES ASSOCIATION 


A Symposium Day on Diabetes of the New York Diabetes 
Association will be held at the Memorial Center for Cancer 
and Allied Diseases, 410 East 68th Street, New York City, 
on Thursday, October 27, at 9:30 a.m. All physicians are 
invited to attend. No registration is necessary. 

The topic will “The Pituitary-Adrenal System and 
Diabetes Mellitus.” Authorities in their respective fields 
will discuss experimental steroid and pituitary diabetes and 
clinical observations of disturbances in the pituitary-adrenal 
axis, their relation to diabetes and their management. 


3 will be held at the headquarters of the Boston Tuberculosis 
Association, 554 Columbus Avenue, Boston, on Tuesday 

;; 

Ableman. 
Surgery rr Therapy of Cancer 
— of the Lung. Dr. Davi 

sode. Personally familiar with him, the Committee had Conqenieal Lung Buds. 1 Gaensler. 
a Cholesterol Pneumonitis. Dr. William Waddell. 
Boston 


Advance registration (no fee is req ubed) mae be must be 2 
and may Bye requested from the New V 
ciation at 270 Park Avenue, New York 17, New —” 


ARTHRITIS STUDY UNIT 


unit made up of faculty members in fundamental and 
Ae fie fields of medicine related to arthritis to stimulate 
teaching and 33 in — and to hold conferences 


at which scientific presented by members of the 
unit and invit ant Cony IE meet on the third Thurs- 
Amphitheatre, Yale-New Haven Medical Center, New 
Haven, Connecticut. program for the next three 
months is as follows: 

October 20. 8 Clinical Remissions in Rheu- 
matoid Arthritis Iting from Hypersensitivity Pro- 
duced by Gold Salt Therapy. Dr. Theodore B. Bayles. 

November 17. Distinction Ar- 
thritis and Systemic Lupus Dr 


ber 15. Globulin Factors in the Sensitized 


SYMPOSIUM ON VITAMINS IN METABOLISM 
AND NUTRITION 


Newer Vitamins Human Metabolism and Nutrition,” 
by the National Vitamin Foundation, will be held 
in the amphitheater of Vanderbilt University School of 
Medicine, Nashville, Tennessee, October 20 and 21. 

Further details may be obtained from the 
of Biochemistry, Vanderbilt Avenue — 
Nashville, or the N Vitamin Foundation, I Incorpo- 
rated, oS tee $00 — New York 22, New York. 


SOCIETY MEETINGS AND CONFERENCES 


_ Ocroner 13-27. Consultation Clinics for Crippled Children. Page 575, 
„era 14, 1955-May 2, 1956. Postgraduate Medical Institute. Page 
487, inoue of Septembe Novemner 7, Decemper 5, 1955, and juary 16, 
Fesauary 6, Marcu 5 5 and Arau’ 2, 1956, Fried Lecture Page 


"South Medical Club. Page 667. 


Ocroser 18, 25 and Novemser I. Boston City Hospital House Of- 
, iation. Page 577 of September 29. E 

*I — tts Society of Examining Physicians. Page 
Gcroner 19. Chelsea Soldiers’ Home ng 7. 

19 and Decemper 7, 1955, and January 25, Fesrvary 29, 
19 and 14, 1955, and 15, Marcu 28, and 
— 1956. Greater Boston Medical Society, Page 203, issue of 


20. — —— Practice. Page 440, 
Notice above 


21. New York Academy of Medicine. Graduate Fortnight. 
84, issue of July 14. 
22. International Academy of Proctology. Page 487, 
of September 15 


22-26. American Heart Association. Scientific Session. Page 
| 
. American Institute of Dental Medicine. Page 414, 


Novemser 30, 1955, and January 25, 
Graduate Club Program. 


26, 1956. Delta Epsilon Fraternity 


— ew England Conference on Allergy and Related Sub- 
. American Society of Tropical Medicine and Hygiene. 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Oct. 13, 1955 


Novemper 10-12. American College of Cardiology. Page 394, issue of 
II and 12. Inter-Society Cytology Council. Page 1056, je- 
sue of June 16. 


Lt American Public Health Association. Page 578, 


— 5-14. 1955, and anuARY 30-Fesruary 8, Marcn 19-28 and 
8 1956. Army Service Postgraduate Course. Page 84, 


“Manca 24 and 25, 1956. American Psychosomatic Society. Page 260, 
A American Goiter Association. Page 348, lese of 
28-Juxe 1,, European Symposium on Vitamin B. Page 578, ix 


CALENDAR ron THE Week Becinninc THurspay, 
Octoser 20 
New Inland Deaconess 
*8:45-9:45 a.m. Cardiac Grand Rounds. Yamins A, Beth Israel Hos- 
+9:0B-10:00 a.m. Surgical Rounds. Sherman Auditorium, Beth Israel 
*9:00-10:00 a.m. Arthritis Grand Rounds. Robert Breck Brigham 
*10:00-f1:00 a.m, Combined Medical-Surgical Rounds. Sherman Au- 
ditori h Israel Hospital. 
10:50-11:15 a.m. Lecture on Diabetes for Doctors and Patients 
a Member of the Joslin Clinic. Joslin Auditorium, New 


Hospi 
*11:00 a.m.-12:00 m. Medical Staff Conference. Sherman Auditori- 


12:15: 15 


"New 
*9:30-11:30 a.m. Medical and 1 

Thorn and Francis D. 


10:30-11:15 a.m. on Diabetes for Doctors and Patients 
a Member of Joslin Auditorium, New 


:00-8:45 a.m. ase Presentations. Joslin Clinic. Joslin Auditorium, 
ew England Deaconess 
*8:00-9:00 a.m. Anesthesia Conference. Dr. Etsten and staff. Pratt 


irst 
New Cheever / itheater, Dowling 2 City Hos- 
«9:00 10:30 Grand Rou 

22 Surgical nds. Dr. Thibodeau and staff. 
*9:00 a.m.-5:00 p-m. The 


Hotel Ve 
10:30-11:15 a.m 
a Member 


of the 


Staff 


and. Pationts be 


tal. 
10:50-1i: 13 omy 
a the Joslin Clinic. Joslin Auditorium, 


Staff Conference. 
dy — A, , 


‘(Concluded on page xxxviii) 


Child Psychiatry, — 
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Page 1102, issue of June 23. 
Novemuer 19-21. American Association of Blood Banks. 8th Annual 
Meeting. Palmer House, Chicago, Illinois. * 
Novemner 27 and 28. American College of Chest Physicians. Page 
. issue of September 29. 
Ragan. 
Decern 
Sheep-Cell Agglutination Reaction. Dr. Morris Ziff. 
*11:00 a.m.-12:30 p.m. Hand Clinic (Physical Medicine and Reha- 
bilitation ital. 
a.m. erence. Deine 
. W. Botsford. Amphitheater, 
Joslin Clinic. Joslin Auditorium, 
Grand Rounds. Drs. George 
Main Amphitheater, Peter 
mt Brig tal. 
*10:00 a.m, Tuberculosis Surgical Clinic. South End Health Unit, 
57 East Concord Street. by 
aconess Hospital. 
*11:00 a.m.-1:00 p.m. Medical Grand Rounds. Dr. Proger and staff. 
Stearns Auditorium, New England Center Hospital. 
4 p-m. Fertility and Endocrine Clinic. Free Hospital for Women, 
rookline. 
*1:30 p.m. Tumor Clinic. Mount Auburn Hospital, Cambridge. 
400.060 p-m. Alcoholism Clinic. By — Washingtonian 
Hospital, 41 Morton Street, | "Phin. 
*7:30-9:30 p.m. Postgraduate Medical Institute. Newer Methods in 
the Treatment of Cancer. Holyoke Soldiers’ Home, Holyoke. 
issue of September 15. a * — 
Ocroser 25. N England Diabetes Association. Page 667. 
Ocrozer 26. New England Pediatric Society. Page 623, issue of 2 
Oc Deaconess Hospital. 
*11:00 a.m.-12:00 m. Hematole Clinic. Dr. William Dameshek. 
Iran. Pratt Lecture Hall, Joseph ti. Pratt Diagnostic Hospital. 
1 3 27. M husetts Trudeau Society Page 667 
Octoner </. Massachusetts | 2 Monpay, Ocronzu 24 
27. New York Diabetes Association. Page 667. 
—— 27 and 28. New York Medical Conference. Page 394, issue ee se 11 — Joslin Clinic. Joslin Auditorium, 
1. 00 
— Congress of Neurological Surgeons. Page 208, issue “8:00-9:00 a.m. | Medical 
of August 4. 8:30-9:30 a.m. Clinic b 
Novemser 1-3. Henry Ford Hospital Symposium on Enzymes. Page Mew Cheever 
ovemper 6-13. — International Congress of Allergology. Page 
157, issue of i 
te „ of Military Surgeons of the United States. y 


